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*• OmnoA Ttm ereatie §unt dirin» sapiential ©t ))otetitda‘ tesla** dititiie felimtaUa 
harum uku hotiiiaif CMtons; ox pulchrHodino i)otnini; 

ex oooonotniA in conw»rvahone, jiwi>l>orfJOno, renimttioDo, inajostatis 

fkUioet Eaium itaque indagatio ab bommibus sibi relioiis sempeir SDStiniuta ; 
A Tfrrd eniditis ot sapientihua soinper oxotUta { mal* doeiis at barbaria setnpi^r 
hiimioa ftiit.** — LtMNiBUs. 

“Quel quo iwit lo prinoipetV la vio aniinalo, 11 no faut qu*ouvrir lesyoux pouf 
TOir qu’tvllo esfc le ciu*f-<r 0 ?\jvirc do la Toute-puiKMauco, ot lo but duqiiel rappor- 
tmt toiitios sotr' 0 |HSratic>n||L*'<-^JJftucKNaa, Thiorte du Sf/ntimc Animal, 

1767 . 


Tbo sy Wan powers 
Olley V>ur summons ; from tlieir deepest deUt 
7he Dryads come, and throw ^^eir garlaitds wild 
And odorbus branchos at our foet ; Uiu Nymphs 
That press With nimble step the ntountain-thyme 
And purple heotJj^dower come not om|>tj*-haaided, 

But simtier roiuid ieu thousand lorms minute 

Of velvet mofia or liolicn, (nrn from rook 

Or riifed oak or cavern deep : the Naiads too 

Quit their loved natrve strimin, from whoso smooth face 

Hiey crop the Uiy, and each Hodjiyo and rush 

That dnnks tlie nfqilmg tide: the frozen poles, 

Whore peril a aits the bol3 adventurer’s tread, 

The buming samls of Borneo and Oayonne, 

All, all to uM unlock their secret stores 
And pa^ their cheerful tribute. 

J. Taylor, Norwwky 1818 , 
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L — A new Species tj/’Munna from New Zealand, 

By CHAKLEa Chilton, M.A., B,Sc. 

LPlaU‘8 1 k ll.j 

The genufl Munna was established in 18JJ9 by Krbyer; but 
as yet only a comparatively small number of species appear 
to be known. Bcadard, writing in 1886, says that only five 

K *es were then known, all of them being inhabitants ot the 
ow water oflf the coasts of Great Britain, Norway, North 
America, &c,^ He adds two species, if. maculata and M, 
pallida^ both obtained from shallow water off Kerguelen Land 
during the ^ Challenger ’ Expedition. Each of his species is 
remimable for some point : if. pallida has the eyes without 
the appreciabk* stalks found in other species, and m M. macu- 
laM tne male has th^ same form of body as the female and is 
not narrowed aod elongated as in some of the other species 
of the genus. 

1 am oow able to add another species, found between tide* 
marks on the coasts of New Zealand. As in M, maoulaia^ 
the male has the same form of body as the female ; the species 
mpears to differ from the others hitherto described in having 
tna first pair of thoracic appendages of the male very large 

* ftsfiiart of the * Challeagsr ’ Isopoda, part ii. p. S4 

Ann. ds ifi^. AC Ber. 6, Fb/. ix. 1 



S Mr, V- Ululton a new rjf 

and of a peculiar shape. As I have an abundance of aped** 
mens, I am able to describe the species in greater detail than 
has been done for some of the others, and also to give pretty 
fully the j»ecuhar clmiacters of each sex. 

Moat ot my sped mens are from Port Chalmers in Otago 
Harbour. Iney weje taken during low tide on the surface 
of stones and boulders under a mass of decaying Boltenirts 
that had been washed up on the beach. They were found in 
great numbeis and of all sizes, many of the females bearing 
eggs or young. 1 have not taken them in the same locality 
either betore or since, although 1 have several times hunted 
over the same spot. Possibly some of them had been washed 
up with the BolhnutH and had afterwards increased on the 
beach, though, if so, they must have increased very ra))idly, 
as the JioUmias had evidently not been there for more than 
a few days. The specimens of the ilunna were so numerous 
on all the st^mes near that it scarcely seems possible that they 
could all lidve Iwn w^ashed up with the BofU>nm». Tliey 
walked about on the sfones somcwdiat slowly but with perfect 
ease, and seemed quite at home out of the water. The 
excessively long hind legs and the very long antenna?, which 
they cariieil bi'iit back over the body, gave them a very 
spider-like appearance. 

X have since taken a single specimen on sea-weed in a 
rock-pool in Port Chalmeis, and another fiom a rock-pool at 
Brighton, on the east coast of Otago. 

The new species now to be described agrees closely wdth 
the characters of the genus as they are given by the various 
authors. According to Beddard the afiinitip.s of Munna are 
with PhuTogonium and its immediate allies, though it also 
approaches Jevra^ Jamra^ &c. in having biutiguioulate thoracic 
appendages This affinity with the latter genera is fully 
confirmed by an examination of the mouth-parts and pleopo^ 
of the present species, as a comparison of them with those of 
lanthe epeewsa as described by Bovallius f shows that they 
closely conf ox m to the AselUdan type. Bovallius, however, 
does not include Munna in his ” Notes on the Famil^ 
Asellidss ” 

I shall first give a short specific diagnosis of the species, 
and afterwards describe some of its parts in greater detail. 

Munna neozelanicaj sp. n. (Plates I. & II. figs. 1--16.) 

Body narrow-elUptical, length about two and a half 
* Report on the * Ohallexiffer ’ lsopod%psrt ii. n. 24. 
t BihsTw tai K. 8venska Vet.-Aksd. Handlinger, Band 6, no. 4. 

I X. r. Band lb no* 15* 
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times the greatest breedtlu flead not broader ikan the first 
segment or pereion, deeply notched on each side for the bases 
of the antenuco, producea anteriorly between the antennae ; 
front margin straight, with rounded upfier lip attached. The 
lateral portion behind the insertion of the antennjo with the 
anterior angle somewhat acute, the ]>o8terior angle rounded, 
some what produced, and bearing the moderately-sized eyes. 
First four segments of the pereion aubequal lu length, grad- 
ually increasing in width up to the fourth, which is the 
widest; next throe segments subequul and slightly shorter 
than the preceding, curving slightly backwards at the sides. 
All the segments having the lateral margins straight or 
slightly rounded. Pleon as long as the four preceding 
segments of the thorax, pear-shaped, narrowing posteriorly, 
extremity rounded. 

Aiiteiiuules with the first two joints stout^ others slender, 
reaching a little beyond the end of the third joint of the 
antennm. Antennae considerably longer than the body. 
First pair of legs very large and strong and of peculiar shape, 
the iachios being very thick and strong and hollowed ante- 
riorly to receive the distal part of the limb when bent back ; 
carpus expanding distally, mallet-shaped at the end ; pro- 
poooa small and rounded. Succeeding kgs of usual shape, 
the last tln^e pairs longer than the others, about as long as 
the body. 

Female with the body of the same shape as iii the male ; 
differs from the male in the first pair of appendagos of the 
pereion, which are short and imperfectly subchelate ; carpus 
broader than the propodos, having the inner edge armed with 
six strong spiniform set». 

Colour brownish, more or less closely covered with darker 
dots and stellate markings. 

ZiSngth of body of largest specimens about 3 millim. 

i/oi. Port Chalmers and Brighton, New 24ealand, between 
tide-marks. 

In the shape of the body and in the fact tliat 
the male and the female have the body of the same form, this 
species appaam to resemble 3L maeuXata^ Beddar^ but the 
form of the first pair of kgs is evidently ver^ different; it 
also difl^ in the antennules and in other points. It seems 
to be q[uite different from Jf. pctlKda^ Beddard. 


Detailed Dee^ption. 

The head (FI I, figs, 1 and 3} is broad, at^ut twice as 
broad as long, and longer than the two succeeding segments 
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of the pereiun ; on each side it is deeply notched for the 
insertion of the antenna' ; it is produced m front between the 
antenna) and hab the front margin, to which the upper lip is 
attached, straight, with the laleial angles well rounded. The 
lateral jjortion behind the bases i)f the antennte has the ante* 
rior angle somewhat acute and the j) 08 terior angle produced 
and rounded and bearing the large eyes, wdiich arc thus some* 
what pedunculated, though aj>paiently not so much so as in 
some other species of tlie genus. 

The pfi'eiou (Plate 1. tig. 1) has the first segment a little 
broader than the liead, rather shorter thaji the second, the 
second, third, and lourtli subequal in length, widening slightly 
up to the fourth segment, which is the w idest ; the fifth, 
sixth, and seventh scgincrifs are progressively shorter and 
curve backwards at the sides into lounded lobes, which are 
somewhat gaping laterally. 

The pieon (l^lato 1. fig. 1) is much narrower than the 
pereion, somewhal conical or pear-sliaped, rapidly narrowing 
posteriorly, with the extremity rounded. It usually projects 
sHffhtly upwaids, and the uropoda are baredy visible in a 
dorsal view. 

The antfnnnles (inner antennap) (Plate 1. figs. 2 and 3) reach 
somewhat beyond the end of the third joint of the peduncle 
of the outer antenna?. I'he first or basal joint is the oroadest, 
being about tw'o thirds as broad as long ; the second joint ia 
about as long as the first, but only halt as broad at the base; 
it expands considerably towards the distal end and bears a 
few fine setfio scattered over the surface ; the next two joints 
are subequal, small, tiic tw^o together being less than half the 
length ot the second joint ; each is nearly as broad as long, 
they are followed by a long slender joint as long as the 
second and third together ; at the extremity of this are two 
very small joints provided with long olfactory filaments.” 

In the possession of the long slender joint at the end of the 
antennuks this species resembles Muuna Wkiteana, Spenoe 
Bate and W estwood It is evidently, however, subject to 

some variation, for 1 have one specimen in which the ri|^ht 
antennule is of the normal shape, as already described, out 
the left one has the long fifth joint only about two thirds as 
long as that on the right, while the following joint is much 
larger than usual, being about one half the length of the fifth 
joint ; both of these bear olfactory filaments,” so that 
doubtless the long fifth joint should be looked upon as a 
modified portion ot the flagellum* 

♦ * Hrititfli Crustacea/ ii, p. 
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The antennw (Plate I. fig». I and 3) are veiy long, when 
fully developed being conftiderabljr longer than the body ; in 
small spcciniens thcj are shorter in proportion to the body. 
They present nothing remarkable in their character. The 
first three joints are subequal, short, the fourth and fifth sub- 
equal, very long, slender; the flagellum slender, about as 
long as the whole peduncle. The antenna? arc often bent 
shar|)ly backwards at the end of tho third joint, so that the 
fourth joint is directed backwaids, while the fifth and the 
flagellum arc* dircHti*d forwards again. There is no trace of 
the rudimentary cxojMxlitc found in Janiva^ lanthe^ and 
Blenetnmi* 

The upper Up (Plato T. figs. 4 a and 4 h) is attached to the 
front margin of the head and is directed forwards and partly 
downwards. It is nearly soiniciroular, slightly convex anove ; 
in the centre the front margin curves over underneath, so that 
\ilien \ lowed from above the lip appears slightly cmarginate 
in the centre. When view'od fioiu below it is seen that the 
middle poition of the front boars many shoit setae, those on 
each side being directed inwards. 

The (IMate I. figs, o a and T)b) are similar to 

those of lanthe* The right mandible has only one cutting- 
edge. ending in four distinct sharp toetli, next to which come 
five large pootinated sotce, ai ranged in an oblnjuc line across 
the end of tho mandible. The seta nearest the end is the 
broadest and the moat pectinated, being quite comb-shaped ; 
the others are longer, but gradually decrease in breadth and 
in the number and size of tho poctmations, the filth having 
only a few pectinations towards the end. TMic molar tubercle 
is long, rather slender, and ha.s the end obliquely truncate 
and bearing two or three rather long sette in addition to the 
usual shoit thick-sot set® which form the grinding-organ at 
the end. 

The left matuHblc is similar, but has two cutting-edges, 
the end one wdth five teeth and tho inner with four ; then 
follow four or five pectinated set®, as in the right. 

The palp (fig, 5i), which is the sumo on each side, con- 
sists of three joints, the second being the longest and about 
half as long again as the first; towaids its distal end it bears 
two stout serrated set® ; the third joint is somewhat shorter 
than the first and beai^s five or six stout set® on one side 
tow'ai^s tho distal end ; these arc placed at right angles to 
the joint and are curved and serrated on the concave edge; 
they increase regulaily in length distally, the last one being 
nearly as long as the joint itself. The third joint is usually 
bent at rigHt angles to the second. 
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The lower Up (Plate I. fig. 6) consists of two portions 
almost completely separated ; I have never been able to 
dissect out the two parts together. £ach is subtriangular in 
outline, the inner margin nearly straight, the outer strongly 
rui*vt^ and somewhat sinuous, the distal extremity being 
acute. The distal half of the inner margin is fringed witn 
short .«eta3 which gradually increase in length distally, the 
longest being placed at the extremity; the outer mar^n is 
free from seUe. 

The fivHi mawxlla is of the usual shape and consists of two 
lobes, the outer longer than the Inner, slender, narrowing 
towards the extremity, and bearing at the end about ten broad 
comb-like setm ; the inner lobe is only about half as long as 
the outer, broadest at the base, bearing at its extremity four 
or five long curved setse, plumose towards the end, and also 
tvro or three finer simple setse. 

The second maxilla is also of the usual shape, consisting 
of a broad basal portion bearing three subequal plates, the 
inner forming a prolongation of the base, the outer two being 
aiticulated to it. The two outer plates am similar and sub- 
equal, oblong, each beainng at the end four long sette, the 
three outer very finely m*ctinated on the inner margin, the 
inner one shorter than tue others and coarsely pectinated, the 
pectinations being at right angles to the seta. Tbe inner 
plate boars at its extremity eight to ten set® of various sixes, 
some stout and pectinated, others fine ; there are also some 
line slender setae or hairs on the inner margin. 

The maxillipedes (Plate I. fig. 7) are well developed and 
broad and appear to form a sort of operculum to protect the 
mouth-parts. The basal joint {ooxos) is short, transverse, 
and bears the elliptical epipodite and tJie large bewosn The 
margin of the epipodite is quite free from setm and quite 
entire except for a short distance towards the end on the outer 
side, where it is finely crenate. The basos is very large and 
forms much tbe largest part of the whole appendage; its 
inner margin is straight and it is produced distally into a fiat 
plate nearly as large as the basos proper ; the extremity of 
this plate bears numerous shoi t pectinated setm. On the inner 
margin are four stout setro, .slightly hooked or enlarged at 
the end so as to fit into tliose on the other side and hold the 
two helves of the maxillipedes together. The palp ” {endo* 
wdiie) has the ischios short transverse, the meros is much 
larger and expands distally, and has both margins, but espe- 
cially the inner one, fringed with long setee; the is 

mucli broader than long, the inner margin rounded and 
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densely covered with setaa^ a few being placed also at the 
outer aistal angle ; the prcpodoa is narrow and about as long 
as the carpus is broad } it expands slightly distally^ curves 
inwards, and bears long setsc on both margins ; the dactytos 
is leas than half as long as the propodos, and ends in two 
long stout eetsc* 

The hg$ of the jirht pair (Plates I. and IL figs. 8 a, 8 8 c, 

8rf) are very different in aha^^e In the two sexes. It will be 
convenient to desciibe those of the female first, as they are the 
more normal in sliape. The ha $08 (see fig. 8 a) is Rubrec- 
tangular and about twice as long us broad, the uchios is 
about as long as the basos but slightly narrower, the meron is 
triangular, ex|>an<lmg distally, the nntero-distal angle slightly 
produced and bearing a single stout seta, a few setce being also 
present on the posterior margin ; the carpus is also triangular, 
but is larger and brondt5r and has the postero-diatal angle 
produced, the distal end of the joint l>eing straight but 
oblique ; tlicre are a few fine setae on the anterior margin and 
the posterior margin is supplied with about six stout spini- 
fonn setae and a few fine scattered hairs; the propodos is* 
considerably narrower than the carpus, but of about the same 
length, the anterior margin is convex and bears several fine 
set®, there are usually a few also on the jiosterior margin and 
at the end, the largest being situated at the rounded postero- 
distal angle ; the dactglos with the claws is as long as the 
posterior margin of the propodos, it bears a few fine set®, and 
ends in two distinct claws, the outer one fully twice as large 
as the inner. 

From the figure and description j^iven it woubl appear that 
the first pair of legs in the female in this sfiecies is not very 
dissimilar from that of Manna Krdyeri^ Goodsir, as drawn 
and described by Bate and Westwocul, thougir they state 
that only the male of that species is known, and their figure 
would therefore presumably apply to the male. 

In the male the first pair of legs are Ycry large and 
peculiar in shape. The first joint (fig. 8 c/), which might at 
first sight be taken for the coxos (epimeron), but is really the 
baeoB^ IB very short and small, and from it arises a very large 
iechios. I'his joint is large and subrectangular, not quite 
twice as long as broads and the whole joint is filled with a 
very powerful muscle, which moves the next joint and with 
it the remainder of the limb. In front the ischios is deeply 
grooved and receives the distal portion of tiie limb when bent 
back { at the base it is the inner iwrfion of the ischios that is 
produced forwards, while at the distal end the outer portion 
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i» produced forwards and downwards to fomi tlie groore, so 
tlint when the end of the limb is bent back upon the ischios 
it is protected and held in its place both on the inside and the 
outside. I'he meras is flat or hollow above and expands a 
little distally, its articulation with the ischios is concealed in 
a view from the outer aide by the prolongation of the outer 
portion of the ischios, Hie carpvLH is nearly as wide at the 
case as tlie preceding joint, but expands distally and has the 
end shaped something like a mallet, l>oing produced both 
above and below, the lower portion finely creuatc — the exact 
form will be learnt from the figure more easily than from any 
verbal description. The propodm is attached to the upper 
distal corner of the carpus ; it is nearly circular in shaiie, and 
bears a small dactylos which ends in two claws as in the other 
legs. The whole limb is, in fully developed males, quite free 
from seta? ; the ischios and meros are rather thick through 
from side to side, but the carpus and propodos are thinner and 
plate-like. 

The whole leg is most striking in apjieurance and quite 
unlike anything else that I have seen among the Isopoda. 
It most probably forms a grasping-organ of some kind, though 
it is not easy to see exactly how it is used, and while grasping- 
organs are usually formed by menus of the terminal joints 
(propodos and ductylos) in other sfiecies, in this case these arp 
email and more or less rudimentary. 

In young males the first pair of limbs is much more like 
those of the female and quite difiereut from those of the fully 
developed male. One stage in the development is shown in 
figure 8 J of Plate II. The basos is of fail size, though pot 
so long in proportion to the other joints as in the female; the 
ischios is much larger and alrea<{y shows signs of its future 
great cxpabsioii ; the remainder of the limb is practically 
the same as in the female, except that there are fewer spiiu- 
forni setus on the caipus. A more advanced stage is showa 
in figure 8 c of Plate 11. The ischios is more enlarged, the 
meros more elongated and more like that of the adult male, 
the carpus has U^gun to take its peculiar mallet shape, (he 
propodos is becoming more rounded, and thesetse have almost 
disappeared from the whole limb. 

It will thus be siacu that in this species, as in many other 
cases, thci young mule icsembles the female, and that the 
peculiar characters of the adult male are acquired by a gradual 
development *, 


* Dftiwiti'h ‘ Desernt of Man,’ p. (f*cc(tnd editionj. 
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The lege of the second pair (Plate IL fig. 9) are about two 
thirds the length of the oody and are normal in ahape. The 
coscoB (epimeron) is abort, transverse, and clearly separate^ off 
from its segment ; the bason is narrow oblong, slightly con* 
strictod proximally, margins free from setas; the inenioa is 
similar in shape but not quite so long ; the meroa is shorter 
than the iacliios, narrow at the base, audf has the antero-distal 
angle somewhat produced and bearing a seta ; there are also 
two or three fine setec on the posterior margin towards the 
distal end ; the empus is slightly longer than the ischios and 
nieios together and is rather more than four times as long 
ns bioad, it bears one or two rather stout set® on each margin 
towards the distal end ; the propodoa is considerably longer 
than the carpus, but is much narrower, being not quite 
half the widtli ; on the posterior margin towards tlie distal 
end is a row of about tw’elve shoit stout setm, and on the 
anterior margin a fringe of finer hairs, those at the base of 
the dactylos being the longest ; tlic dnetyloa is of the usual 
shape nnd bears two distinct claws. 

The third and fourth pairs of legs aic quite similar to the 
second, and are of about the same size. 

The kgs of the fith pair (see Plate 11. fig. 10) are similar 
in general form to the pieceding, but are considerably longer. 
The basoa and ischios are subequal in length and longer than 
the merosj which, however, is more elongated than in the 
preceding legs ; all throe joints have the upper (anterior) 
margin fringed with a number of fine hairs ; the carpus is 
rather broad and is as long as the ischios and ineros together, 
and in addition to a few stiff setm at the distal end has, in the 
maky the whole upper surface of the joint densely covered 
with long, iiTegular, woolly hairs, which are usually clogged 
with dirt, diatoms, and other extraneous matter ; the propodos 
is very long and slender, being longer than the meros and 
carpus together ; the w hole upper surface is fringed with 
irregular fine haiis and the lower margin bears a number of 
stiff setfe; but these are smaller and do not form such a 
distinct row as those described on the second pair ol legs ; 
the dactylos is like that of the second pair of legs, but more 
elongated* 

In the fmah the fifth pair of legs is similar to those in the 
male, but the canms does not bear the irregular woolfjr hairs, 
aud consequently the stiff setm pi^sent arc more distinctly 
seen. 

The eiatth and seventh pairs of legs are quite similar to the 
fifth and of about the same size. 
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The nppendAges of the pleon are of small size in accordance 
with the size of the pleon itself, and they are rather difficult 
to dissect out satisfactorily : but, so far as I have made them 
out, th^ present a fairly close general resemblance to those 
of lanthe spedoea as described by Bovallius, 

In the mah the frat pair ofappendagea (Plate II. figs. 11 J 
and lie) are to form an accessory male organ. 

They consist of two more or less oblong plates fitting closely 
against one another along the median line ; they are widest 
at the base, where the outer margins arc strongly convex j 
towards tlie middle they narrow considerably, widening again 
slightly towards the distal end ; the extremity of each part is 
curved and bordered with about eight short setie. On the 
underside the surface of the plates is quite fiat and the lateral 
mai'gins arc entire (fig. 11 o). On the upper surface near 
the middle there is on each side a thin plate projecting upwards, 
so that a kind of groove is formed between them, the top of 
it beinj^ no doubt closed by the next pair of pUsopoda fitting 
on to It alcove. Towards the end the surface is raised on 
each side into two ridges which converge towards each other 
as they reach llic outer distal angle, thus forming a duct on 
each side, which reaches fn>m nearly the centre of the joint 
to the outer angles (fig. 11c). The whole apparatus probably 
serves to pass on the spermatozoa from the genital openings 
in the seventh segment of the pereion to the ))enial fila- 
ment ’’ of the second pair of pleojwda. On the under surface 
the two halves of the organ ani separated along their whole 
length, but on the upper surface they are joined together from 
the base until the beginning of the ducts, only the distal 
portions therefore being completely separated. 

The aecond plcovom (Plate II. fig. 12) have the main 
portion subtriangular, the inner edge nearly straight, outer 
edge curved and bearing a few short setai towards the sub- 
acute extremity. This portion, which both Bovallius and 
Beddard consider the protojioaite,” contains a veiy powerful 
muscle, which reaches to the penial filament and no doubt 
acts as an extensor muscle for it. This filament appears to 
consist of two joints, one directed backwards towards the base 
of the appendage and the other wdien at rest lying alongside 
it, directed in the op|>osite direction, slightly curved, and 
ending in a long, very acute extremity, apparently grooved 
on the concave side. Beddard considers this iienial fila- 
ment to be the endopodite,” a small soft appendage which 
arises from near its base he considers as the ^^exopomte.” 

The third pUopoda (PI. 11. tig. 13) consist of a basal por- 



MmmajfH’in Ntm Z$cdmnd* 11 

tion, the protapodiu^ whtcb beara an inner; flat, rectangular; 
branchial plate; the mdop&diie^ which narrows slightly towards 
the distal end and beans at its extremity three long, delicately 
plumose set* ; the outer part of the appendage, the exipo^ 
atts, is not separated at tl>e base from the protopodite; it 
consists of two joints, the first rectangular, bulging a little 
distally on the inner side, the second subtriangular, bearing 
a few small setse at the extremity and three longer ones on 
the outer margin ; the outer margin of both joints is also 
closely fringed with very fine short setfe. 

The^/bnrM and fifth pUimoda I have not been able to sepa- 
rate out quite satisfactorily, but they appear to consist of 
rounded branchial plates with margins quite free from seta. 
Among the other parts I found the appendage represented in 
figure 14 of Plato IF. This 1 believe to be flue exopodite of 
tlie fourth pair of pleopoda ; it is somewhat similar to the 
exopodite of the third pair, but narrower and more delicate ; 
the basal portion is long and curves slightly outwai^ds, the 
whole of its outer margin is finely crenated and fringed with 
very delicate sets?, which project radially outwards at each 
crenation ; the second joint is subtriangular, joined to the 
first by an oblique articulation ; it has the outer tnargin 
fringed with fine setm and bears at the end two very long, 
delicately plumose setre longer than the joint itself. 

In thefimale the first pair of pleopoda (fig. 11a) have been 
modified to form an oval ojjerculum, which is only slightly 
longer than the greatest breadth ; it consists of a single piece 
without any suture or other mark showing the difFerent parts 
of which it is composed j the extremity, wdiich is nearly 
straight, bears six or seven very small fine selm. 

'i’he other pleopoda of the female, with the exception of 
course of the second, appear quite similar to those of the male. 

1'he uropoda (Plato I L fig. 16) arc very small, conical, and 
bear a few small setsa. They arc the same in both sexes. 

Seooual In no point do wo find so much variety 

as in tJie characters by which the female differs from the mafe 
among the Crustacea. These difterences are found some- 
times in one part of the body and sometimes in another, and 
the parts affected are often difFerent in closely allied species. 
In the present species the female differs from the male in the 
following points: — (1) In the character of the first pair of 
legs ; (x) in the absence of the woolly hairs found on the 
oartms of the fifth, sixth, and seventh pairs ot legs in the 
male ; (8) in the special modifications of the pleopoda. 
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EXPLANATION OF PLATEfi I. & II. 

[All tlie figures refer lo Mumw n^ozdanica.’] 

Fig. 1. Boreal tiow (taken from a rather email female), showing some of 
the appendages only. X 10. 

Fig. 2. Antennule, X 52. 

Fig. Ci Lateral portion of the head, <«howing the evoiand the insertion of 
the nntenniiles and autemia? (from a emallor specimen), X 52. 

Fig. 4. Upper lip, with front part of the head, a, from above, X 22; 5, 
from l)elow, X 52. 

Fig. t). Mandibles: «, extremity of right mandible, x 125; 5, palp of 
mandible, X 

jF\g. fi. Lower lip, X 52 

F’g. 7. Maxillipede, x 52. 

JFig. 8. First jiair of legs • /?, of female, x 52 ; 5, of a young immature 
male, X 52 ; r, of a young male, more developed, X 52 ; </, of 
full\ duyelopod male, x 2.M. 

Fig f>. Second pA* of legs (of male), X 25. 

Fig. 10, Mfth plair of U'gs (of male), X 25. 

Ftg. 11. First pleopotia : o, of female, fomiinir nn o^>ercu]iini, X 28; 5, 
of male, forming male organ, fr<»m btdow, X 52 ; e, extremity of 
the same, from above, showing ducts &c., X 52. 

Fkg. 12. Second plcopoda of male, x 52. 

Ftg. 18. Third pleopoda, X 52. 

Jig. 14, F.xopodite of fourth pleopoda (*''), X 52- 

Ftg. 15. Uropoda, x 1 0 


II , — Note upo7i the Enegstment of ,3fiolosoTna, 

By Fkank E. Bebdarb, M.A., F.R.S.E. 

The observations to be recorded in the present note were 
made upon material kindly supplied to me by Mr. O. H. 
Latter, Scirnce Master at Charterhouse. Knowing my 
interest in tliis group of Worms, Mr. Latter was so good as 
to forw ard me three tubes containing decaying plants from an 
aejuarium, among which were a large number of specimens 
of one of tlie apocies of JEotoeoma with red oiLglobul^ in the 
integument. Two or three individuals were found in every 
sample of the w^ater from these tubes examined with the 
microscope ; tliey were of varying sizes, some being twice or 
even thrice the bulk of others : reproduction by gemmation 
was not going on w'ith any vigour — a fact fiossibly due to the 
commencement of the cold weather ; nor, on the other hand, 
were there skuy Indications whatever of sexual maturity. 
With the cessation of the asexual method of reproduction one 
would peihaps expect to meet with some indication of the 
acquirement of sexual organs ; but no such indication was 
observable in any of the individuals wliich I submitted to 
examination. The sexual oigans of A^4uU)$oma Ehrtnhergii 
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have been deacribed by d’Udekera Maggi later, by 

Btolc t* Stolc’a paper is fuller ; there is no slateraeut in 
d’Udekein’s paper of the time of year at which sexual propa- 
gation takes place* Maggi spoaks of autumn without pArti- 
cularizing the exact month* It is quite evident, however, 
that Maggi saw sexually mature individuaU (see fig* 9, tav. ii* 
of liis memoii). 


Fig. 2 



Fig 1 . — JEoUtMina within the ryst 

hlg. 2* — The woim making its way out of the ruptured cyst 


In spite of the absence of any trace of genital organs in the 
JB 6 lo 0 omu the water contained numerous peculiar bodies 
(woodcut, fig. 1) which I believed at first to be developing 
embryos; J may, indeed, very possibly be mistaken in 
believing as I do now that they are not developing embryos. 

e footles sar lea oxgaasi genltaux da* JEoUnoma et des 
Ball* Aead. Koy* Belg* t. xii* tdr.) p. 46U. 
t ^‘latevno al gaaeire Msm. Soo. Ital. flei. Nat. voL ! 

f 0 pohlavnick organ<K»h rodu AColoiomt* a jejich potni'm ku orga- 
aum exkiefnlm/* HB. Bohm* (ioa IBW), p* 18**1 
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The only author who has seen, described, and 6gured the 
developing cn^bryo of Molonoma is Maggi *. The egg/* 
he remarks {ibia* p. 16), up to the coniplete formation of the 
embryo is always covered by a very resistant membrane, 
which may be compared to an egg-shell.” The ovum when 
deposited has no longer a spherical foim, but is oblong, formed 
of an outer membrane (the egg-shell ”) , with an inner 
vitelline membrane, which surrounds the granular contents. 
As the embryo develops out of the ovum the red oil-globules 
appear, and at a comparatively early stage. The embryo 
can and does move fu-cly about in the cavity of the shell. 
When hatched tlie seta* are only just visible. I'lic figures 
illustrating this description (tiiv. ii. fig. 11, A~F) show a 
progressive increase in size of the w hole ovum, which is, when 
lully mature, very minute. The drawing of the embryo just 
before hatching measures a little more tliau 1 inch in length, 
and is magnified 700 times. 

Maggi speaks of the whole structure as an egg. Vej- 
dovsky tj however, says Nach Maggi sind die abgosctzteu 
Cocon^wonjEohsoma eUiptigcli, cluichsichtig,und die Erabryo- 
nalentwicklung, &c.” He regards them as cocoons, and the 
resistant membrane figured and described by Maggi as the 
chitinous wall of the cocoon. It is rather surprising that 
Maggi did not arrive at the same conclusion, since he correctly 
described the clitellum, which is known to be the organ con- 
cerned with the formation of the cocoon. Possibly, however, 
the difierence in shape which the supposed cocoon of JEolo^ 
Bonia exhibits as compared with those of other Oligochaata, 
led Maggi to the view that the membrane in question does 
not represent a cocoon. In all Oligocheota, so far as is known 
at present witliout a single exception, the cocoon, which 
varies. in form, is invaiiably prolonged at either end into a 
longer or shorter process, particularly long in Criodnlus, 
Otherwise the cysts of jEoloaoma mi^lit well be supposed to 
be cocoons, even though they contain, according to Haggi^ 
but a single embryo ; lor theiCnchytrajidsB and Naidofnor|[Hia, 
the nearest allies of JEolosoma^ deposit only one ovum in eAcU 
capsule. This fact was first discovered by the industrious 
investigator Jules d’Udekem ty afterwards confirmed by 

Vejdov8ky§ and Stoic ||. In the figure of the cocoon of 

* UnlM there U any statement msde in Stelc^s paper* 

t ^ Bystem und Morph, d. Oligochaeten/ p. 10. 

I <<Nouvelle OloaBineatioii des Anndliaes s^tig^res ahranehesi^ Bolt, 
Acad. Boy. Bela. t. xxii. 

J ^ Monographie d. Enchytroelden.' 

)| ‘‘Plispoky ku Studitt Naidotnorph.,’* HB. Bhhm. Oes, 1887* 



JSncfiyirmus given by ^i’Udekem (on p, 9 of separate copy of 
his memoir iureadj quoted) the two processes at either end of 
the cocoon are extremely rudimentary. In another memoir • 
published about this same time, dealing principally with ^ the 
embryology of Lumbricua^ a figuie is also given of the cocoon 
of En^ytra^us galha-^it is evidently from the same drawing 
as that which furnished the 6gare already referred to. The 
cpcoon and contents are thus (on p. 49) described : — 11 n’y 
en a jamais qu’un scul [cent*] dans une capsule; ceUe*ci est 
sensiblement spherique et envclopi>c cornplfetemont Toeuf ; 
seulemcnt il y a deux points opposes oh on renconti*e une 
14ghie protuberance.’^ 

With these illustrations and descriptions lx*fore him one 
could not be blamed for regarding the structures figured by 
Maggi as cocoons, from the drawings of which the protu* 
berances ” had been omitted, since tlieir slight development 
rendered them inconspicuous, and therefore easily passed over. 
The only difficulty in the way of making this comparison 
would be the increase of size in the cocoon — a fact not readily 
intelligible on the hypothesis of its being a cocoon. 

In every drop of water which I examined from the source 
already mentioned there were not only specimens of Jtiolo-* 
Boma Ehrenbergii crawling about, but very numerous round 
capsules, containing wbut looked at first like developing 
embryos of JEoloaoma. 

These capsules seemed to be occasionally attached to frag- 
ments of w ceds &c. ; but I fancy that they were merely lying 
upon these bodies, and had noieal connexion with them. In 
any case there was no observable means of attachmenti and 
they wci*e as commonly found lying freely in the water at 
the bottom of the vessel in which they were placed. 

Each capsule contained a single J^oloao^nay which appeared 
to be always bent once uiwn itself, the tail lying close to 
the Lead. The capsules were nearly invariably pefrfecily 
aphericaly but sometimes more irregular in form or oval ; 
otherwise they recall Maggi’s figure (fig, 11, f), where the 

embryo ” is represented as being coiled in a position very 
similar to that which I found. These capsules are quite 
visible to the naked ^e, their average size being about that 
of y^lvoa globator. They are in every case perfectly motion- 
less-^tli^ is to say* there was no motion of translation ; the 
worms inside were^ however, in active movement — not 
mnwliim; abotit withm the eyst^ but showing active contrac- 
tions Otthe body and movement of the alimentary canal, the 

s << DOvelcppsuHsit du LomVric terrmtre,^ oour. et HSui, d. «av., 

etc., Aoad. Roy. Relgi t. xxvil, 
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contents of which were driven hither and thither hy neriataltic 
waves of contraction ; these*, movements were generally though 
not always to be seen ; they apneare<l to be sometimes 
increased by warming the slide, 1 did not observe any move- 
ment of the cilia on the under suiface of the prostomium. 

The capsules were of various sizes, some being quite twice 
as large as others ; but although there was a differonce of 
size there was no ascertainable difference in shape between 
the larger and smaller ea[)siiles, iior, in tact, any difference of 
structure correlated witli tlie difference of size. The capsules 
bore not a little resoinbluuce when examined with a lens to 
the fruit ” of Chara^ on aeeoiint of their orange colour ; this 
colour is due to the iunutnerabh* orange oil-drops of the con- 
tained worms. Occasional ly the worms within the cajwuUiS 
y>peare<l of a faint pinkish colour; this coloration recalls 
rrof. Lankester’s oWrvationa upon the blood of Moheoma. 
He remarks that the blood in the vessels is of a pinkish 
colour ; the ])iuk colour which I observed was not limited to 
the blood-vessels, but ])crvadcd the body generally ; it is, 1 
think, due to a diffusion of the intcgumontal pigment liUwated 
through the disintegration of sonic of the epidermic oil- 
globules. The pink colour was notably increased by ])reS8ing 
upon the cover-glass with sufficient energy to injure the 
integument and rupture the vesicles containing the pigment* 

The capsules consist (sec figs. 1 & 2) of a thin layer, which 
varies in thickness in diffeient individuals; it is perfectly 
colourless and transparent ; it had no tinge of yellow like the 
cocoons of OligochiBta in general. When the capsule was 
ruptured by forcibly pressing upon the cover- glass with a 
needle the contents were pressed out, leaving the cyst intact* 
The cyst w as then seen to be a complete hollow tliin-walkd 
sphere ; tlie elasticity of the walls was shown by the fact that 
it, during the process of rupturing, the cyst- walls were pressed 
inwards at any point, they recovered their form immediately 
that the pressure w’as removed. 

The worm always completely filled the cyst, its epidermis 
being in close contact with the membrane. Occasionally 1 
found empty cysts, which were split across as shown in the 
figure (fig. 2)* to allow the egress of the worm. 

What is tlie nature of these cysts? Are they cocoons? 
It is difficult to answer this question quite positively* Bht 
before attempting to do so I rnay quote a latea* remark of Prof. 
Vejdovsky t wpon the snbjecll In a general summary of our 

• A Contribution to the Knowledge of the Lower Aiineliiila/’ Trans, 
Liim, Soc. vol. xxvi, p 642. 

t * Entwicklungsgesc-hichtliche (Tnter<»ucliungen,’ Heft i, p. 46, 
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knowledge of the cocoona of the OUffochasta he obaerv'e^ with 
regard to JEolo$oma^ *^Auf die Schilderung der yermeint- 
lichen Cocona vou ^ohnoma wie sie seiiicrzeit lt|iaggi 
gegeben hat, vcrzichte ich einzugehen, da ea hier darchaua 
tinklar bleibt, ob er thatsftchlich Oocona, oder encyatirte 
Wiirmer gcachen hat’’ I am not certain whether Prof. 
Vejdovsky ie 8})eaking here of hU own knowledge or U 
merely arguing from Maggi’a figure*? ; be that a'? it may, I 
believe that Vejdovrtky’s augge;»tiou of cncyHtmeiii is the 
right one, and 1 had come to that coucluaion befi>re making 
myself acquainted with the paragrapli quoted alnve, while 
getting together the literature of the flubjeet. All the facts 
that 1 have been able to bring forward in thia paper tend, as 
it appears to tne, to show that we have here a unique case 
among the Oligochoeta of encystment. 1 believe I am right 
in saying that no freshwater Aiinelid has hitherto been dis- 
coveied to possess this power of temporary encystment. I 
shall now endeavour to show that ^oloaoma does encyst 
itself. 

On the hypothesis that the cysts in question are cocoons 
we have to disjiosc of a good many preliminary difficulties. 
In thejffrat place tiieir form — absolutely spherical and without 
processes at either end — is unique among the Oligocliflcta ; 
^iHoaoma of course may be an exception, but there is not, I 
think, evidence at present that it is. Secondly, there is the 
difference of size ; no doubt there are infinite variations in the 
size of the cocoons of various 8f)eciiis of Oligochscta, but I 
have not found such a great difference as 1 have recorded here 
among the cysts of JEoJ^oma, This very fact seems toindicute 
that Maggi’s figures, to which I have already referred, repre- 
sent cysts (of various sizes) and not developing ova; the 
figures of the contained embryos which he gives are not suffi- 
ciently detailed to enable one to be absolutely certain that 
they are not disintegrating worms rather than developing 
embryos. The difference in shape between the structures 
figured by Maggi and those which 1 have observed may be 
possibly put down to specific differences. Thirdly^ all the 
cysts which I exaniined — amounting to forty or fifty — 
contained fully grown worms, immature certainly (as regards 
abi^nce of sexual organs) ^ but quite as large as those 
swimming about in tlic same water. This may oe merely a 
coincidence^ but in that ceac it will be a very remarkable one ; 
all that we know of the development of the (^ligochseta shows 
that the time varies somewhat in individuals, one growing 
faster than another. Besides this we have further to sssume 
Ann. rf* Mog. N. HuU Ser. 6, VoK ix, 2 
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that all the cocoons, each furnished with its one ovum, werO 
fabricated extlier upon the same day or at the exact intervals 
that would allow of the embryos simultaneously reaching 
their full term of development. This supposition is rather 
too much to believe. Fourthly, tlie supposed cocoons possess 
no apparatus of fixation ; this is not a positive bar to believinff 
them to be cocoons, * for some worms liave not any such 
mechanism, but in others the cocoon is enveloped in a gelati- 
nous la^er which causes it to adhere firmly to the surface 
upon which it falls. Ftfiltly, and, it iny observations arecorrect, 
this is an absolute and final objection to regarding the cysts 
of JEohsoma as cocoons. I treated a number of these bodies 
with strong potash; the first effect of this reagent was to 
change the colour of the pigment to a splendid violet, which 
rapidly disappeared. This fact 1 have already recorded in 
this Journal The second effect w as to colour bright green 
the contents (be it noted that there were contents) of the ali- 
mentary canal. JEoloeoma is a vegetable feeder, and potash 
produces a precisely similar effect upon the colouring sub- 
stances of various algce. The natural iuterence is that the 
supposed embryos had been feeding upon such algm ; clearly 
therefoic they cannot be embryos at all, as algm could not 
gain access to the intciior of the cysts. They must have fed 
upon these algm and then encysted themselves. It is perhaps 
unnecessary to state that the w’orms within the cysts had 
set® {uccisely similar to those crawling about outside, I 
mention this fact, however, more particularly since Maggi did 
not find setuj upon the worms witiiin the cysts described by 
him. 'J'he setae might, how^ever, be passw over ; they are 
extiemely delicate, and the position of the worm in the cyst 
— coiled upon itself — is not by any means a favourable one 
for allowing these structures to be seen. 

Considering all these facts it seems to me necessary to 
arrive at the conclusion that JEoloeoma can temporarily enoyet 
iteelf, after the fashion of some of the lower organisms. It 
should be noted that the alimentary tracts of the free-swimming 
individuals did not for the most part contain much food ; and 
I saw but little evidence of active feeding on the part of the 
worms in the shape of the very characteristic pellets of dung 
evacuated by these Annelids. This cessation of feeding mfity 
be preliminary to cncystment; the torpor caused by the 
apprpacli of winter may have brou^jlit about a general cessa- 
tion of activity, w hich culminates m ericystment for a period 

* upon certitin Species of AioheomoJ* Ann. k Mta. Nat. SUit» 

Oct. 
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when food is not so abundant The apparent rarity of sexual 
propagation, which might possibly lead to the formation of 
cocoons so small as to l>e readily carried about by the wind, 
may have something to do with this encysfcment The cysts 
are smalt enough to travel very easily, and the wide distribu- 
tion of the species may have l>een thus brought about. 


III. — Not€9 onLongteorn Cohopieraof Ceram by cin», 

with Descriptionu of new (/enera aiwf Species. By Ckaulks 
J. Gahan, M.A., Assistant in the Zoological Department, 
British Museum. 


[Ooncludad from vol. \ii. p. 

In my two papers on this group of Longicornia which have 
ali’eady apfieared 1 have dealt with African, Indo-Malayan. 
and Australian species. The present contribution is contined 
to South -American species of the group. 


Hammatickerus macrusy Bates. 

Mr. Bateses clear description of this species leaves no room 
for doubt that it is identical with the Hammaticherus bellator 
of Dciean^s collection. It is very doubtful, however, whether 
Servifle’a description could possibly have been drawn up 
from the same species ; if it is to be accepted as accurate we 
must regard the //« belltUor of Serville as a species allied to 
but quite distinct from /if. maorus, Bates (si/* bellator j 
Dcj*). It may be remarked that in the latter spedcs tlic 
anterior cotyloid cavities are distinctly open behind, while in 
all the other species known to me they are completely or 
almost completely closed in behind. 


Jlammcdicherue mneohrinmy $p« n. 

Hcetedmia emsohrmus, iH'j. Oat. 

S^vo sat dense pubesceus ; prothoraoo supra transversim regula- 
viterque plioato, lateraUter in medio mo^oe tubereulato $ elytris 
fulvesoenribuSi iqitelbus truneaHs, utrisque bispinoris \ artioulis 
autenuarum a tertio ad derimum apiee intus apinosis, articulia 
teirtio quartoque spinis recurvis* 

Long* 20, lat* 8 mm. 

llab. Cayenne {Lacordaire). 
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Almost cnfch’cly covered witli a close bat sliort tatrny* 
pabc^cence. Antenn® ( ? ) s little longer than the bod^i wUU 
the joints from the third to the tenth spined at their inner 
apex, with the spines of the third and fourth joints long and 
reenrved, that of tlie fifth almost at right angles to the joint, 
those of the following joints gradually becoming sborier and 
directed mon* forwards, until in the tenth the spine w little 
moie than n sharp angulate })rocess of the joint. Prothorax 
crossed above by about nine tolerably regular transverse ridges, 
exclusive of the raised anterior and ]X)Hterior margins; fur*- 
nished at the middle of each side with a latlici feeble tubercle. 
Elytra each truncate and bispinose at the apex. Prosternal 
process feebly tubeirlod. 

This species is to be distinguished by the structure of its 
antenna* from every knowji species of the genus. In colour 
and general appeal ance it most nearly resembles a variety of 
//, pltcatufif Oliv., which in characterized by the absence of 
the dark bands from the margins of the elytra. 

Ilammaftcherus Lfwordmret\ sp, n. 

Laiordaini, Dej ('at. 

7/. hato similifi, sed differt capita supra inter ooulos disUnet© cari- 
natd ; anleimw {($) artieulis t^ortio quartoqne soils spinosi**, ceteris 
inorniibus ; prothorace supra minus reguUritcr plioato. 

Hah* Argentine ; Buenos Ayres, Siilta. 

Brownish black, with a yellowish-grey or greenish-grey 
pubescence. Prothorax with a conical tubercle on the middle 
of each side, with a callosity (stronger in tins male) between 
this tubeiclc and the anterior margin ; crossed above by about 
ten ridges in addition to the raised anterior and posterior 
margins. Elytra pitchy brown, with a faint yellow lah-grey 
pubescence ; apices truncate, each bispinose. Legs greenish 
grey ; tarsi reddish tawny. 

. Antennse more than twice as long as the body ; third 
and fourth joints spined at the apex, with the spines turned 
strongly backwards ; fifth joint very feebly denote near the 
apex, the remaining joints unarmed. 

¥ • Prothorax less regularly wrinkled above. Antennas 
a little longer than the body, with the third to fifth joints 
each armed with a recurved spine at the apex, the sixth to 
tenth joints denticulate at the apex. 

1 have little doubt, considering the ver^ close agreement 
in colour, that the two specimens here described belong to the 
same species. The male specimen is from Salta, the female 
fioin Buenos Ayirs. 
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The yecies xe evidently vevjr nearly allied to //. hUu*^ 
Linn. The colour of the elytra la almost the same^ but the 
pubescence has a slight greenish or yellowish tinge. The 
ridges of the prothorax are more numerous and a little less 
regularly transverse. The fifth joint of the male autcnnie is 
without a distinct spine. The head is more distinctly carinate 
between the upper lobes of the eyes. 

Hammattcherua punctulatm^ sp. n. 

Nigro-fuscus, oinoreo-pubs'ioom ; prothorace siii>ra traasrersiin sat 
regulariteniuo pheato. pltcis pro|>e medium sinuatis, latoribus 
ufcriH<juf' tuberoulis duobua — uno medio, altoro obtusioro paullo 
pone tnarginom aiiticam ; el 3 dri 8 eloagatis, ruft>-l>rauuoi8, cinoi^oo 
lovifor pubescoiitibuH, subtiliter imnctulatis, apietbus trurioatis 
utrisquo vaJdc bispinosis ; antunnis ( <{ ) quam corpora dupio 
longioribiifl, articulia tertio ad qiiintum spinosi'j, spiuig valdo 
rcourvitt, articulo quinlo tortio lejuali. 
liOiig. \i7 “41, lat. 10-12 mm. 

llah. Brazil. 

Ularkisli brown, a pale greyish pubescence, with the 
eniarglnatiou of the eyes covered with a bright golden pubes- 
cence. Pjothorax crossed above by about eleven transverse 
ridges in addition to the raised anterior and posterior bji* lers ; 
the sides each wdtii two tubercles — one at tiic middle, the 
other, distinct thougli obtuse, a little behind the anterior 
margin. Elytra elongate, feebly an<l somewhat sparsely 
punctulate, reddish brown, with a faint greyish pubciconce, 
each truncate and bispinose at the apex. 

This species may oe distinguished from jBT. hatus^ Linn., 
and its allies by the punctuation of its elytra^ by tlio secoud 
distinct tubercle on each side of the prothorax, and by having 
the fifth joint of its antennee equal in length to the third. 

In If. Wws and if. mexicanus the fifth joint of the antennae 
is a little shorter than the third ; the prothorax has a slight 
thickening of the ridges, or callosity, on each side near the 
anterior margin ; the elytra axe almost destitute of punctua* 
tion beyond me excessively minute pits from which the hairs 
of the pubescence spring. 

In //. punotulatuB the stridulating surface of the moso* 
notum is l^s finely striated than in mlied species ; but I do 
hot yet know whether this character may be relied on as a 
specific distinction. 

//. mrihe^enm (Gudr., MS.), a variety of /f. baius^ Linn*, 
with brown or reddish-brown elytra, which is found in 
Colombia and Patmmai has a strong resemblance to tim 
present species. 
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Hammatieherw lastoceruof «p. n. 

Pt9C€Bderu9 lemw^erus, Pej C»t. 

Piceo-ferrogineuft^ fulvo^griwo-pubcsociMi; eapiti« fronte antennivque 
grifico-Tillosis ; prothor®ce lateralitor reside tiuberoulato» sn|m 
tranflversim «at rogulariterque plicato ; elj’tris fulTo-testaoeiSi 
opacis, griHeo-puboflwiitibus ; apicibus trunootis, iitriiu!{iio bispi- 
ijoaia ; antcDnamm artioulo tortio quam quarto fere duplo lougioro, 
articuliH tertio quartoqae apioo spina valde reourva armatis^ 
ceteris inerraibtts. 

33, bit. 9J mm. 

J/ab lirazil. 

This species soinewliat closely resembles //, pl£eaii4i9, OUv.^ 
but the prothorax is more putescent and its plication some-* 
wliat leas regular towards the middle, and the elytra are 
without dark margins. It may be diatinguisbed from this 
and from every other species in the genus by the yellowish- 
grey villosity coveiing the antennie and the front oi the head, 
by the long ihiid joint of the anteanie, and by the spin^ of 
the antenna?, 'ah ieh are confined to the third and fimrth joints, 
and which are rather shoit and directed very much backwards. 


HammaticheruB mtirmns, sp. n. 

Piocadents mwtnuSf J>ej.| MH. 

Parvus ; fuscus, omniuo denseque murino-pubeseenB ; protho- 
racesu]ira levitcr inierrupteque pheato; el^tris punctulatis sat 
dense pubescentibas, epioibus truncatis ntrisque Wpinosis ; an- 
tennis ( (J ) corpore sesquilongioribus, artioulis quinto ad dednmm 
apice spinoso-dcntatis ; antennis ( $ ) corpore vix longioribuB. 
Long. 17, iat. 6 mm. 

I/ab, Corrientes. 

'J^his species may be recoj^nized by the rather close mouses 
grey pubescence, which entirely covers it The rogie of the 
prothorax are feebler than in other species of the j^nus, and 
do not seem to exceed eight or nine in number. The dense 
and very fine punctuation of the elytra is scarcely visible 
tinder the rather close pubescence. The joints of the antennss 
from the third to the tenth are dentate at the inner lyiex, 
the third and fourth very feebly so, the fifth and some of the 
following almost spinose. 


UammaticheruB lurMipennis (Chevr., MS.), sp. u# 
Ferrugincus, corjwre subtus grisco subtiKter pwboscentej anteunU 



Oro^p Cerainbjciiifio. 28 

rafesoontibufl, articalis a qainio at>ic 0 intua augulato^productia, 
haad apinoais, aoapo apice carinato ; prothorace aupra tranareraim 
ro^lariterquo ruji^to ; elytria falv'o-toaUceia, glabria, nitidis^ dense 
puiKdalatis ; apicibna trancatis, angulia externia apinoais ; pediboa 
rafeacotiHbus, dense punctatia* femoribua poaticia opioe nigria* 
Long. 19, lat. 4 mm. 

Hab, French Guiana. 

Thia ttpceiea belongs to the group — including P. glahrU 
coHiSj Bates, and P, pactor^ Lameerc— in which the third and 
fourth joints of the antennm arc unarmed, and in which the 
succeeding joints up to the tenth are angulately or spinosely 
produced at the inner apex. The species can be easily enough 
recognixed by its distinct coloratitm. The punctures of the 
elytra are exceedingly minute at and beyond the middle, but 
are somewhat stronger towaids the base. The legs are 
densely and somewhat strongly punctured. The scape of 
the antennas bears a distinct carina at the apex. The pro- 
and mesostcrnal processes are tubercled. 


OniKlion fahopiloBum^ sp. n. 

Criodiw Jlai^opiloKum^ Buq., Dej, Oat. 

Castaneum, fulvo rol grisoo-fulvo omnino densequo pilORum ; pro- 
ihoraco supra tuberculato Hpursissimo punctato, latoribus tube- 
rosis, inmqualibus, basi apieeque constrictis ; el^^tris apice sub- 
truncatis, sutura breviter spinosis ; femoribus intermediis poe- 
ticisque apice brovit^r unidentatis ; antenuis corpc»re pauUo breri- 
oribus ( ), medium elytrorum vix eroedeniibus ( 9 ). 

Long. 40-60, lat. 1 1-17 mm. 

Jhh. BraaiU 

Clothed cnfirely with a dense tawny ot greyish tawny 
pubescence, which is thicker and somcMdiat silky on the 
underside of the body. Head with a broad, obtuse, and 
feebly raised carina on the vertex between the antennair 
tubercles. Eyes moderately large, the lower lobes each 
f^ing a triangle, whose obtusely pointed anterior termina- 
tion is but little sunk beneath the projecting margin of the 
antennary condyle. Prothoiax transverse, constricted at the 
base and epex ; the anterior niat|^in of the pronotum slightlly 
Injecting and rounded in the middle ; the disk with about 
five obtuse tubercles. Elytra (whieii are apt to be rubbed 
bare Of their pubescence in places) with the apices truncate 
for a shott distance from the suture, and briefly spined at the 
suture* Intermediate and posterior femora each with a short 
Sfrine or tooth at the postamr distal extremity. Ttbtm eaeh 
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with a iipine at their outer termination, Antcauw in the 
male reaching to within a short distance of the apex of 
elytra^ in the female Burpassing but little the middle of the 
elytra, with the third joint in both sexes hut little loiiger 
than the 8ea{>e, 


Criodion cinereunif Oliv*, 

PrimttA cinetvuAf Oliv. Kiit. iv. (56, p. tii% pi. xiii. Hg. 55 ( 9 )• 

Criadum placidum, IVj. 

(Hastanenm, grisoo sat deRa>(» [mbescena; prothoraoe supra l«viter 
tnbi'rc'ulato, valde subrugoseque puncfcatf>, lutoribus iiuetjualibus ; 
elytris rufo-casiaiieis, fuivo-griboo sat dense pubesoantibus, apici- 
bus roiundatis et ad sutunim breyisaime spinosis; foxnoribua 
intermediis posticinque A]>ice uriideniatis ; antennis quam ooqiore 
paullo ( c? ) vol multo ( $ ) brevioribuft, 

Ifah. Cayenne. 

I have here characterized the C, pfneidum of DeJean ; but 
1 have no doubt that this ia the species described and figured 
by Olivier under the name Pnoum mnereus. It may bo 
difitiiigiiifihed from O, fulvopilosum not only by a difference 
in colour, but by its 1(*hs distinctly tubcrcled and more strongly 
and niucli more thickly punctured prothorax. 


Criodion antenncUum^ 8p. n, 

Cahtaneum, cincreo sat deune pubcscens ; ])rothorace parum tjrsus* 
Torso ; busi apioetjuo cqn8trkt.o, latoribua tuberosis, subin«D- 
qualibus, further saldensecjuepunetatis, disco loyiter tulioroulato, 
sparsiin punctate; elylris apioihus rotimdatis, Rutura brevitor 
mucroiiutiH; fonioribus interznediis posticisquo ai>ice brevitor 
unidontatis ; (ibiis apice extus breviter spinosis ; antennis utroque 
Bcxu artioulis duodecim distinctis. 

Long. 49, lat. 12 mm. 

Hah. Venezuela. 

Clothed almost entirely with a rather dense ashy-grey 
pubescence. Prothorax slightly transverse, constricted at 
the base and apex, somewhat swollen and uneven along the 
sides, the latter strongly and rather thickly punctured, the 
disk with three feeble tubercles or callosities and with some 
strong punctures. Elytra each rounded at the apex, briefly 
mucronate at the suture. Antennm about equal m length to 
the body in the male, much shorter in the female ; the ^ird 
joint longer tlmn the first and second taken together, and 
more than half as long again as the fourth, the latter shorter 
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than any of the aueceeding joints, tlie twelfth excepted ; this 
joint in the male is about half as long as the eleventh, in the 
female it is much shorter. ^ 

This species has some resemblance to C. cmereum^ but can 
be easily distinguished from any of tlie allied species by the 
distinct twelfth joint to its aiitennfe 


Criodiun Dajuani^ sp. n, 

Vriodion holu^ricettm^ ]>ej. Cat, 

Tulvo vol griseo sat ilcwso toinentosnm ; proihoraoe suhquadruto, 
bani spiccque constricto, supra leviter rufcoso, latcraliler nonnihil 
inaE'quali ; olytris pube cinerea deoumbento siit (lonse obtectis, 
apicibus Ittto et r<‘cto truiicatia, utrisquo ViispiTioftis; anteimls 
( cf ) oorjMjre piutllo longioribus, subtus i)ili8 fulvis denno finabriatis. 
Long. 28- lut. 9iJ butu. 

Hah. Brazil. 

Head with rather strong mandibles ; with the che^eks 

f prominent and somewhat bluntly |>ointe(l, widely separated 
)clow, with a distinct transverse groove on the underside of 
the lit'ttd between them. Eyes rather small, the lower lobes 
transverse, somewhat pointed in front. Prothorax subquad- 
rate, constricted at the base and apex, sliglitly rugose above, 
somewhat uneven at the sides, covered with a thick greyish 
or fulvous pubescence. Elytra with a rather dense ashy-grey 
decumbent pulwiscence : the apices broadly truncate, each 
with two spines, of wuich the outer is stronger than the 
sutural one. Body underneath and legs with a fulvous-grcy 
pubescence. each armed w*ith a spine at its outer distal 

termination ; intermediate femora uiiispinose at the apex; apex 
of the posterior lemora spinoac behind, dentate or sharply 
angulatc in front. Antonnee (cf) ^ little longer than the 
body, thickly fringed with tawny hairs underneath. 

The name hohwriceum S(*eni8 particularly inappropriate to 
the present B]>ecic8« 1 can see notliing in the three specimens 
before mo that could have suggested silkiness ; their pubes- 
cence, in its present state at least, is entirely devoid of gloss* 


Criodwn tuberculatum^ sp, n. 

Criodim tubereuUdum (Chevr., MS.). 

Fiistmm, griseo-pubesoeiis ; prothoracosubituadrato^dorsoplogis 
nonnullis pauUo elevatis, intervoUis suloalis ssparatis; dytiis 
pube brevi grhrea dense obteciis^ apicibus late reoicque trimbatia. 
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utrisque bidpioosifi ; aotentiis corpora pauUo longioribtiii^ anbtui 

pilis donno iiinbriatis. 

Long. et 38, lat, mm. 

Ilab, Peru, Sarayacu ; and (?) Cayenne. 

Head with strong luaridiblos and prominent cheeks. 
Disk of the protliorax with about seven slightly raised plagm 
or flattened tubercles, which are separuttsd from one another 
by narrow sulcate intervals ; the niedhvbasal pluga is some** 
whatrhoinboidal in form, with its longer diameter in the middle 
line ; the two in front of its anterior angle are small and 
scarcely separated from each other ; the two on either aide of 
the median plaga are broad. The sides of the prothoraK are 
someu hat uneven. The elytra have a dense greyish piibos- 
cenee. The intermediate femora are nnispinose, the posterior 
biapinose at the distal extremity. Tiie tibite are each apined 
et their outer termination. The antenna?, a little longer than 
the body, are fringed with fulvous hairs underneath. 

This species, in the sculpture of its prothorax and in its 
general appearance, somewhat resembles C, rhinocerott^ Bates. 
But the latter species is characterized by the remarkable 
horn-like processes which come oflT from tlie anterior side of 
the mandibles. In the larger of the two BfH?cimens which I 
have included in the present species there is a slight elevation 
or ridge on the anterior side of the mandihles. 


Criodion iattaceum^ gp. u. 

Criodion testMum, Dej. Cat 

Bufo4estaccum, el3rtri8 fulvis ; capita prothoracetjue fulvo^griseo 
dense pubesoentibus : prothoraco subquadrato, fortiter sparniuique 
punctate; elytria baud nitidis, pilis minutis sparsim munltis, 
apicibus trunoatis, utrisque bispiuosis ; corixire aubtas sparsiiti 
pubesoente; femuribiia iiitermcdiis apice uiiidentatis, posticis 
bideutatis : tibiis apice extns apinosis ; anieimia qaam corpora 
paullo longioribus, fulvo sparsim piloids. 

( 2 ?) Long. 82, lat. 9 mm, 

Uah, Brazil. 

From its general appearance, and especially from the rather 
close approximation of the antennal tubercles, this species 
might be considered to belong to the genus 8phnlknumi but 
as its intermediate* cotyloid cavities are not closed externally, 
the species could not be placed in SpkalUnum without brewing 
through the limitation which Mr. Bates has imposed upon 
the latter genus* 
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Griodion quadrtmaculatumy «p. n« 

FufKmm; oapite prothoraoeque gruieo-pube«ceatibus ; prothoracis 
dorao lateribasquo rugoso^p^motatis^ ilio modio cariua htevi pauDo 
olovata ; elytris teataoeo-fulvis, aubopacii), Bparaim setosis, utnaque 
marginibuBexternia inuouliiK|Ue duabua (uoa sab humorum oblonga 
parum tdtida marginom aitiiigento, altora discoidali rutundata 
paullo pone medium) fuacla ; apicibus truncatis, uirisque bispi* 
fiosia ; corpore aubtus griseo-piibosceute ; antonnis quam corpora 
aesqui^loDgioribuB. 
lx>i]g. 38» lat. 10 mm. 

Jlab, Brazil. 

Dark brown, witii a grcyiah pubescence. Prothorax 
atrongly and somewhat rugoaely punctured ; the sides nearly 
parallel; tlie disk with a short leeble carina in the middle. 
Elytra fulvous, opaque, sparsely ]miict«late, witli very short 

i reilowish set» springing trom the punctures, with the extreme 
ateral and apical margins and two a{>ots on each dark brown ; 
of these spots one (oblong) is placed under the shoulder in 
contiguity with the outer margin, the other (rounded) U situ- 
ated on the disk a little behind the middle ; apices of the 
elytra truncate, each with two moderate-sized spines. Inter- 
mediate femora unidentatc; posterior bidentate at their distal 
extremity. Tibies spined at their outer termination. Inter- 
mediate cotyloid cavities open externally. 

This species seems nearly enough i-clated to the preceding 
one, and for similar reasons must be placed in Criodion. 


Criodion Sommeriy sp. n. 

Criodian Sornm^sri (I)cj, Cat). 

li^igro-fiiBeam ; oapito prothoraoeque griseo-fulvo pubesoeutibas ; 
prothoracis dorso latcnbus()ue rugoso-punctatis, medio disco tubers 
oulo glabro piano entice in carinam prolongate ; elytris fulvo- 
testaccis, pUis fulvis creotis dispersis, maoulis septem fascis«-una 
elongata utrinque sub humerum, una eommuni subcordata pone 
lamteUum, duabuii Uttinque poUe medium obliquitor dispositiB ; 
marginibus extemis sutiu^ue an^siim infuscatie ; apkkbus tnm- 
catibi ad suturam breriter spinosis ; corpora subtus fulvo-viU^ ; 

S dibuB Ihsois, fulvo sparsim setosis, femoribus uttisque macula 
raaH tulb-toataoea $ antetmis sparsim pilosis, quam corpore 
iMMMiuyeegiorfbus. 

(S* 41, 2ai. 12 mm. 

m. Brazil 

DisIt of the prothorax with a fiat medio-basai tabarolsi 
somewhat rhomSotdat in shape and prolonged at its anterior 
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angle into a sharp Carina, which extends almost up to tlie 
anteiior border; with two very small transverse tubircles, 
one on either side of the cariua, on the anterior part of the 
disk ; witli a broad and very feebly raised tubercle on each 
side near the base ; the sides of the prothorax thickly and 
rugosely, the disk loss thickly, punctured. The elongate 
spot ])laccd just Ixcluw the shoulder of each elytron <loe« not 
touch the outer margin. Of the two spots, placed obliquely 
behind the middle of each elytron, the anterior and outermost 
is small, the* posterior and inner rather large. Intcniiediate 
femora unidentate, the posterior bidentatc at the apex. Tibisc 
spinod at their outer termination. Intermediate cotyloid 
cavities open on the outside. 

This species must have some resemblance in the style of 
marking of the elytra to (7. BexmacutaUimy Buq., and to O. 
Chahriuacty Thoms. ; but from other described characters of 
those species 1 am led to believe that tlic present species is 
quite distinct. 


SphaUvnum Uteratani^ sp. lu 
(^nodion xr^Mhra, Chevr., AtH, 

Fuscum, grisoo-pubeecens ; prothorace grossc, dense subrugosequo 
punctate, lateribus lovit<T rotuodatis ; disco trhuberculato, tuber- 
culis parvia, glabris, nitidis ; elj-tris fuscis, opucis, sparsim albo- 
eotosia ; utrisquo niacuiis duabus testaceis (una ante medium 
literto z siniulante, altera proj>e npicem rolundata) ; ajneibus 
<»bliquiter truncaiis. sutura minus product is et broviter epinosis, 
angulis extends modice spinosiN ; antounis corpore sosquilougi* 
oribus. 

cJ . lx)ng. 32, Jat. 7jJ mm. 

Hah, Brazil. 

Head, thorax, underside of body, legs, and antennm with 
a not very thick coaise pubesceueo. Prothorax very strongly 
and thickly punctured, slightly rounded at the sides, narrowed 
towards the base and apex ; its greatest width scarcely greater 
than its length along the median dorsal line ; the disk with 
three feeble, glabrous, shining tubercles. Elytra dark brown, 
dull, furnisued with minute white setm, and with some loiter 
white setm arranged somewhat in longitudinal rows. The 
four posterior femora are each unidentate at their apex ; the 
tibice are each teebly spined at their outer distal extremity* 
•^I'he little projecting process of the antero-lateral part of the 
mesosternum is very distinct, though it does not completely 
cut off the epimeron from the intermediate cotyloid cavity. 
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^liallenum spaJtceum^ 8p* n. 

Criodion spadtcfumf T)ej. 

Criodion aylindricumf Dej. 

Fuacum, fulvcy-gnsoo-tomi^nlosum; protboracc subqaadrato, supra ob- 
solete bitiiben^ulato, aparsim punctate; aoutoilo dense tomentoso ; 
elytrie fuseis, fblvo sparaissirae aettmia, eetis documbontibus ; 
apicibua trunoatis, uinsque bispinosis; femorihus apico obtuse 
anf^itlulls, baud dentatis ; tibiia apice cxfus vix apinoaia ; antenuis 
fulvo-grifleo-tonieritoaiH et sparsim cUiatia, quatn oorporu aesqui- 
longioribuH ( d ), vid paullo brcvioribua ( 9 ). 

Long. 33 3d, lat. oj mm. 

I I ah, Brazil. 

The femora in this species are slightly and obtusely aiigu- 
late on eacli side at the af>cx ; the tibiee have eacli a very 
short blunt spine at their outer termination. The inter- 
mediate cotyloid cavities are closed in on the outside by an 
antoro-luteral process or tubercle coining off from the lucta- 
aternum. OK'ing to the absence of spines or teeth from the 
apical angles of the femora, and their great reduction oa the 
tibiflB, this species ought perhaps to be place 1 in Xantia, It 
may be looked upon as an intermediate form, who.so charac- 
ters on the whole, it seems to me, biing it into closer relation 
with SphaUfnum than with Xc^tia, 


Xe^tia dentlcornis (Ohevr., MS.), ap. n. 

XB»iia $pini2ienHi9i Doj. Cat., iiec Servillt*. 

N igro-f uaca, ely tris castaneid, opaoia ; capito { postine rxeepto ) anton- 
niaipie vix puiiotatis ; prothorace groasc «parBim({ue punctato, 
dorao punotie in rugia parum iranaveraia |> 08 itia ; aoutello fblvo- 
pubeaoonio ; olytria ooriaoois, minutiaaime punctulatia ; apicibua 
tnincntia, utrienjue loiigo biapitioaia; corpore aubtus pedibuaque 
sparsim fulvii-griBeo -pilosis ; autennia ( (S ) quam corpora paujlo 
longioribua, urtioulia a quarto ad docimuiu apioe iiitua deuticu- 
lato-productia, articulo undecimo medio angulato. 

Long. 25-35, lat. 0-9 mm. ( cJ 5? ). 

HaK Brazil, 

This species appears to be somewhat allied to X brevi- 
pemiiu^ Bates, from which it may be distinguished by the 
almost complete absence of large punctures from the front 
part of the head, including the antennal tubers. The antenme 
of the male are slightly longer than tiie body, those of the 
female much short^ ; the tnird joint in the male is but little 
longer than the fourih j in the female the third joint is alK>i|t 
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half aa long again as the fourth. The femora are somewhat 
giadually thicteiied from the base up to beyond the middle^ 
and not abruptly thickened, or clavate, between the middle 
and apex as in some otiter species of the genm. 

In X. hrevtpennis the antennm of the male are, according 
to Mr, Bates’s description, much shorter than the body. 
This character will afford a further means of distinguishing 
hrevipenntH from denticornia. It is necessary to add, how- 
ever, tlint tlu^ females of some of the species of the present 
genus might easily (without recourse to dissection) be mis-- 
taken for mules, ^ 


Xestia aptnfpennisj Serv. 

Protliorax transversely and almost regularly writikicd 
above, irregularly rugose at the sides, slightly narrowed 
anteriorly. Elytra highly polished, very minutely punctu- 
late, and of a reddisli chestnut-colour. Femora somewhat 
abruptly thickened between the middle and the apex. Third 
joint of the antennse in the female — the only sex known to 
me — twice as long as the fourth : the 8CH|)e thickly aftd 
somewhat rugosely punctured. The liead also strongly 
enough but not very tiuckly punctured. 

These supplementary characters of X. apinipennia, Serv., I 
have drawn up from a female example (from Serville’s col- 
lection) whicli in (Jhcvrolat’s writing hus been labelled tppe^ 
It will be >vcll also to direct attention to the fact that the 
species — under the name of X. spimpenutaf Serv. — with which 
Mr. Bates has made comparisons in dcscril)ing some of his 
^ecies was not the true spinipmma of Servillc, but probably 
X. denticornia (the X apimpennta oi most collections), which 
is quite a different species. 


Xeatia vittata^ Thoms. 

The Bpcoimens answering to the dcsoriptlon of this species 
vary considerably in size. 

1 can find no characters by wliicli to distinguish a siieciman 
from Dejean’s collection — ^ticketed X. confuaa^ Dej. — from 
examples of Thoms. The antounaa are eleven-jointed, 

as in the latter species. 

There is, however, one specimen in the Brittsh-Museum 
collection which (in almost every other respect agreeing 
with confusa^ Uej ) has twelve distinct joints to the antennas. 
It was no doubt a f^pecimen similar to this which was 
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under Lacordaire'e obaervation when be wrote the note^ 
referring to X. oonfitaa* If the complete division of the 
elevenlh joint of the antennae is to be taken by itself as a 
sufficient specific difference, the latter species maycoriveniently 
be called A" con/wta^ Lacord* 

Xestia longtjyennia (Chevr,, MS.), sp. n. 

Castanea ; prothoraco supra transversim sat res^ularitorque plicate, 
lateribus irre^lariter ru’jrosis; ©l 5 ^tris olongitis, oastaueim, aub- 
opacis, vitta luta lon^itudinall utrinqna rufo-castanea ; apioibos 
truncatis utrisque longo bispitiosls; femoribos ultra medium 
taodioo clavatiA ; aut^eunis ( $ ) quam corpure molto brevioribus, 
articulis a septimo ad deoimom apioo intus aagolato-productis, 
articalo tenio quam quarto duplo longiore. 

$ . Long. 35, lat. 8|1 mm. 

Hah. Brazil. 

Very closely allied to X. vittaia^ Thoms., from which it 
differs by the more regular transverse rugatioii of the upper- 
side of tlie prothoiax and by the relatively greater lenglli of 
the elytra. 


Xestia yhbuUaaUis^ sp. n. 

VrMion gtobulicoUt (Chevr., MS.). 

Hufo-bmnnea ; capite antennarnmque basi sat dense punctatis ; 
protborace grosso donseqiie et subrugose puuctato, dorso medio 
plsga parva lawi ; latonbus rotondatis, antioe et postice ievitcc 
constrictis ; elytris minute punctulatis, subopacis, apicibus eaitome 
roiundatis, prop© suturam breriter truncatis, et ad sutaram 
brevissimo mucronaiis ; antonnis ( cT ) articulis a sexto apiue iotas 
angulatis, baud dentatis. 
i . Long. 18, lat. 4^ mm. 

Hub. Brazil. 

This s|>ecie8 is of a dull reddish-brown colour above ; tlie 
elytra somewhat paler in tint, Tl»e abdomen, the middle of 
the hind breast, and the femora are rcddisli testaceous and 
nitid. The protUorax is strongly, closely, and somewliat 
rugosely punctured, with a small Bmooth space on the middle 
of the disk ; the sides are distinctly rounded in the middle* 
The elytra arc coriaccoiis, very feebly punctulate, each of the 
minute punctures or pits baring an exceedingly minute 
whitish seta. The first nine joints of the antennse together 
surpass by a little the middle of the elytra (the remaining joints 


a * Qaaera i,m CrtlSoptSws,* viii. p. 271 (2). 



82 


Mr. Q-. Lewid oh i^omo 


are wanting) ; the joints from the sixth are aomnwhat angul xv 
at the inner apex. The abdomen is rather broadly truneate 
at the apex, with a dense fringe of fulvous hairs coming from 
between the dorsal and ventral segments. 

The following species appearing under Criodion in th'^ 
Munich Catalogue will be better placed in X*^stia. Thiir 
tibia? aie unarmed at the outer apex, their fem >ra are simple, 
and tlieir infennodiatc cotyloid cavities are either partly or 
wholly closed in on the outside. 

X. tmnuUpesy Buq. 

X hivitfata^ Buq. Forty {StenoahoniH) j 

Delect. An. p. Ih), pi. xviii. ri^. 5). 

X» cotvinn^ Germ. 

X, dormlis^ Thoms. 

X. picttpes, Newm. 

The same remarks will, perhaps, apply to otli^r sp?eies. 


IV . — On some Japanese Species o/*Faromalu». 

By (Jkokue Lewis, F.L.S. 

The Micro-C^dooptera of China, like those of our Indian 
posKCSsions, are almost wholly unknown ; no Chinese species 
of Paromalus has been described, and the only example known 
to me is one I captured in a rotten stem of a decaying Ocltii 
in Ilong Kong in the winter of 18b0. It remains therefore a 
matter of speculation whether any or all of the species here 
recorded from Japan occur or not on the adjacent continent, 
although it is exceedingly probable some of thorn do. Two 
at least of the species have a wide distribution, as they arc 
well-known European insects, and their names arc, I believe, 
also in the lists of the Siberian CuUmptera. 


List of Species, 

Paromalus complaimtiw, Pans, Paromalua tax'd ipes, 

mandicus* paraUHlcpq>e(jlus, HecbBt, 

viaticus. omiueus. 

fujisauua. musc'uliiH, Mara, 

veinalia. wuntiyag^s. 



Japanese Spades ^Paromalas. 


Paromalus oomplanaius^ Pans* 

Hub. Japan. This s|)Coi<^ occurs throughout the Archi- 
pelago^ but it is commoueat in Yeao. 

Paromdlua mendimsy ap* n. 

P. hiareulo almillimis et paolo minor ; elytris propygidioque dis- 
tincte punctulatifl ; mososterno stria transversal! nulla. 

L. mill. 

Oblong-oval, rather flat, black ; antennas and legs reddish ; 
the head distinctly but not densely punctured, stria complete, 
well-naarked, and angulate over the eyes ; the thorax visibly 
punctured behind tJie anterior angles, less so laterally, and 
nearly smooth on the disk, scutellar spot very small and 
placed a little away from the edge, stria interrupted behind 
the neck ; the elytra much more distinctly punctured 
except on the area behind the scutellum and a very narrow 
margin along the suture, one short basal stria, somewhat 
straight but ill-defined ; the propygidium clearly and rather 
closely punctured ; the pvgiaium nearly smooth, in the male 
there arc obscure and ili-aefined marks but no vermicular 
sculpture ; the prosternum is a little broader tlian in P. Aiar- 
cuhuiy Mars., bistriate, strim strong, feebly sinuous at the 
sides, and widening outwards a little in front and joining 
posteriorly ; the mesosternum feebly and sparsely punctu- 
late, without a transverse stria, lateral furrow deep and 
common to it and the metastemum j the suture is clearly seen 
betw^n the meso- and metastorna ; anterior tibiss 4*dentate. 

This species diflfera from P. biarculue in having the elytra 
distinctlj^ punctured, by the absence of the mesosternal trans- 
verse stria, and by tlie want in the male of vermicular sculp- 
ture on the pygidmm. 

Hab^ Japan. I found this insect at Kashiwagi and in 
several places in Higo. 

Par<malua viaHcusy sp. n« 

Oblongo-oyaliSi depresBiusoulus, niger, nitidus, supra punotulatus | 
mesottemo stria tratisversali iiuUa ; metasterno leviter et sparse 
punotulato ; propygidio pygidioque subhevibus. 
mill. 

Oblon|^oiral| somewhat depressed, black, legs reddish ; the 
head evuMy {miKtored^ a little prominent and obtusely angu- 
late over the eyes, stnh strong laterally, arched anterio^i 
Ann. A Hag. N. H%$i. Ser. 0. Vol ix. 0 
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Binuous before the eyes, forehead flattish ; the thorax bisiimate 
behind the head, punctured finely behind the neck and on the 
disk, punctures much lar^r at the sides and alon^r the bam', 
no scutellar fovea 5 the elytra are punctured like the sides of 
the thorax, sutural margin narrowly smooth, suture feebly 
raised before the apex to the middle of the dorsum, epipleural 
stria continues round the sutural angle, dorsal strice indistinct ; 
the projjygidium evenly, not closely punctured ; pygidium in 
the female evenly punctulate, in the male jmnctulatc except 
at the apex, which is transversely rough and very densely 
punctured; the prosternum, lol>e sparsely but distinctly 
punctate, keel bistriate, stria feebly sinuous, Ixsnt at botn 
ends, but not connected at cither ; the mesosternum without 
a transverse stria, suture apparent and, like the metasternuin, 
sparsely and finely punctured, especially in the median area ; 
anterior tibise 4-dcntate. 

Hah, Japan. Taken at Nikko, Oyama, Kashiwagi, Niiru, 
Kumamoto, and Yuyama, chiefly in the warmer districts of 
the islands. 


Paromalm fujisanuHy sp. n, 

Oblongo-ovatus, convex iusoulus, niger, nitiduH, supra punoUitus , 
prostei-no siriis parallolia posfcice juuctis; pronoto ante scutellum 
fovoolaio ; mesostomum stria tzansversali biangulata; pedibus 
picois. 

L« 2 mill. 

Oblong-oval, rather convex, black, shining, ))unctured 
above; the head rather broad, impressed in front, stria com- 
])lete, surface clearly and evenly, not thickly punctured ; the 
thorax, stria complete and strong at the sides, very fine behind 
the liead, wholly punctured, with a distinct scutellar fovea 
visible amongst the punctures, anterior angles rather de- 
pressed, anterior margin impressed behind the eyes ; the elytra 
punctured like the thorax except in the sutural area before 
the apex, wheie the punctures are oblong, epipleural atria 
continues along the apex and turns lound the sutural angle, 
one oblique obsolete stria; the propygidium sparsely and 
evenly punctulate ; the ])ygidium in the male has a raised 
exterior margin, and within the margin the whole surface is 
evenly vernuculafe in st'ulpture, in the female the pygidium 
is immaigiiiHte, irregulsriy and sparsely punctmxsa at the 
base, nearly smooth at the ajiex j the prostemum bistiiate 
Btrim parallel at the sides, bent inwards at either end, keel 
with a fe^ punctures vety irregularly set, anterior lobe some- 
what straight on the anterior edge and sparsely ptmotored ; 
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the meBoatemum^ transveiac stria taiddle pari nearly straight, 
arcuate on each side, not angulate, suture not apparent, sur- 
face snai*sely punctulate ; the metasternum with large punc- 
tures oetwcen the iuterroediate and posterior cox«e, punctures 

K dually l^ecomiug finer on the median area and especially 
ind tne mesosternum ; anterior tibiae 4*dentate. 

This species must be placed next to P* bi8triatu$^ Er., from 
America. 

iJah. Japan, I obtained a considerable number of speci- 
mens at Kiga, Hakone, Subashiri, and Nikko. 

Paromalus vernaltSy sp, n. 

Oblongo-ovalis, C0Tiv6\iuHfiu)us, niger, nitidus, supra punotatus; 
prostt^mo hand striato ; mesostomo, stria transversali in medio 
arcuato, utrinque biangulato. 

L. li miU. 

Oblong-oval, rather convex, black, legs pitchy ; the head 
evenly punctured, atria complete, forehead flattisli ; the 
thorax, anterior angles depressed, somewhat obtuse, somewhat 
thickly punctured, stria strong at the sides and behind the 
anterior angles, fine behind the neck, punctures behind the 
neck small, those at the sides and in front of the scutcllum 
somewhat oblong ; the elytra are punctured like the thorax, 
suture very feebly raised in the dorsal region, aulural margin 
narrow, smooth, one stria shoit and obfiaue, tlie epipleui’al 
stria does not roach the sutural angle ; the propygidium is 
transversely punctured ; the pygidiurn in the male lias a 
transverse furrow near the base, and bidiind it is another 
(which is sometimes broken at the sides), which is formed to 
oucloae a semicircular lobe, the course of the fuuownot being 
always well defined : in the female the pygidiurn is faintly 
and sparsely nunctulate : the prostemum without stria, punc- 
tures scattered aud fecbie, the whole surface microscopically 
strigose ; the mesosternum, stria arcuate in tlm middle, angles 
acute, median part wider than the appendages, suture 
invisible; the metasternum similarly punctate, punctures large 
and not closely set, suboccllate in front of the hind coxce ; the 
lateral striae on the first segment of the abdomen are nearly 
parallel to each other ; anterior tibim 4-dentate. 

This species also is of the P. hutriatua group, 

Hab. Japan, Obtained at Nora, Oyayamu, and Yuyama. 

JFbroma^tM iard^ea^ sp. n. 

OvoUs, depresslusoultts, bnmneus, nitidus, punotatus; fronte im- 
proaai stiia intemipta 5 prouoto basl tenoiter bistiiato. 

U milL 


3 * 
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Oval, rather depressed, brown^ shining ; the head anteriorly 
impressed, punctate, punctures rather large but not closely 
set, stria strong and somewhat carinate, feebly sinuous over 
the eyes, anteriorly ceasing behind the mandibles ; the thorax, 
anterior angles obtuse and depressed, strongly punctate, 
punctures oblong, with some inclined to be acicular, evenly, 
not closely set, stria laterally a little elevated, fine and com- 
plete behind the head, two short strise before the base at a 
point parallel to the usual position of the fourth clytral stria, 
the striae are faint but easily seen, and they are a good specific 
character in tliia difficult genus ; the elytra wholly punctured 
somewhat like the thorax, but more distinctly, the punctures 
towards and at the iijicx arc round, not oval or acicular like 
some in front ; the propygidium is punctured like the apices of 
the elytra ; the pygidium in the male is punctured like the pro- 
pygidium at the base, but at the apex there are transverse fur- 
rows which are confiuent with the punctures ; in the female the 
pygidium is sparsely and finely punctulatc ; the prostemum 
nistriatc, strisB nearly straight laterally, bent, but not quite 
joining at either end, a few irregular punctures on the keel, ante- 
rior lo^ punctate and strigose ; the mesostornum very sparsely 
punctured, lateral fuiTow strong, transverse stria with the 
middle portion very wide and straight, arcuate at the sides, 
suture not apparent ; the metastomum, anterior half lightly 
punctulate, posteriorly and the first segment of the abdomen 
with much larger punctures, all are more or loss elongate 
or acicular ; the other abdominal segments are smooth, with 
a row of punctures on their posterior edges j anterior tibi® 
4-dentat^ tarsi rather short. 

BaL Japan. Single specimens taken at Miyanoshita, 
Kiga, Easniwagi, and Nara. 


Baramalus paralleUpipedu^y Herbst. 

Bab. Japan. Apparently scarce : five examples only were 
taken at Sapporo, miyanoBhita, Nikko, and Nisiiimura. 

ParomaluB omineua^ sp. n. 

Oblongo-ovalis, parum convoxus, lateribus vix paraUeUs, brun- 
neus, nitidtts; fronte stria integra; metastemo utrinque sub- 
ooellato-punctato ; pedibus fiavis. 

L. iniU. 

Oblong-oval, rather convex, brown, shining, antennis and 
legs flavous ; the head clearly and somewhat sparsely punotu* 



37 


8pt<sie$ Paromaluff . 

late^ atria elevated over the eyea^ fine and complete in fi*ont, 
forehead rather flat; the thorax^ anterior angles depressedi 
little acute, atria not interrupted, but very tine behind the 
neck, not closely punctate, punotures somewhat oceliate, 
especially before the bases of the elytra ; the elytra are punc- 
tured like the thorax, subocellate at the sides, finer behind 
the scutellum and on the dorsal area, strim obsolete ; the pro* 
pygidium clearly, not densely punctulate in both sexes ; the 
pygidiuin similarly punctured, and in the male a few scratches 
or obscure furrows are visible at the apex ; the prosternum 
without strim, finely strigoso under the microscope ; the meso- 
sternum with a few punctures, transverse stria very slightly 
bent in the middle portion, rather widely arched on each side, 
median poition narrowest ; tneso* and metasternal suture 
invisible, both plates punctate, not closely, but at the sides 
the punctures arc subocellate ; anterior tibim 4-dentatc. 

This species is like a small example of jP. parallelepipeffua^ 
The colour, and espi^cially the shape of the mcsoaternai stria, 
with the median portion much less wide than the appen- 
dages, will distiu^iah it. 

llab» Japan. Two examples taken on Oinincsan. 

ParomaluB muaoulus, Mars. 

Sah, Japan. Taken at Mara, on the main island, and in 
several places in Kiushiu. 

This species is peculiar in ocenrring under stones in the 
shady forests, while moat of the species of the genus are 
subcortical. 


Paromalus montwagua^ sp* n. 

Ovalis, oouvexiusoulus, niger, supra pauctulatua; pedibus mfo- 
btttuneis ; elytris striis obsoletis ; pygidio snblsDvi vel grosse 
vermioulato ; mosostemo margiuato. 

L. 2 miU. 

Oval, convex, black, punctulate above, with a strigoso 
surface-sculpture visible under the microscope; the head 
lightly impressed in front, somewhat prominent over the 
eyes, atria complete, strong above the eyes, fine anteriorly ; 
the thorax bisinuous behind the neck, anterior angles obtuse 
and depressed, stria complete, and on the edge before the 
scutellum is a row of ten or twelve large punctures; the 
elytra, punctuation UrMr and more dense than that of the 
thorax except on the dorsal area behind tho scutellum, the 
strim are obsolete end in their place the punctures arc rugose 
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and confluent; a narrow margin at the suture is smooth^ the 
epipleural stria is fine nnd passes round the apex, and termi- 
nates after passing the angle at the suture ; the propygidiuni 
is punctulate like the thorax ; the pygidium impunctate in 
the female and microscopically strigose, in the male it is 
narrowly smooth at the base, w’ith a coarse vermicular sculp- 
ture ai the apex ; the nrosternum bistriale, strias indistinctly 
joined at the base, wfierc the margin is a little broad ; the 
mesostonmin short and transverse, marginal stria nearly com- 
plete, being a little broken in the middle only, transverse 
stria widely sinuous, suture invisible; the metasternum, 
lateral stria oblique, punctuation sparse ; the anterior femora 
conspicuously grooved like those figured for Pkeliater Simoni^ 
Lew. (Ann. & Mag. Wat. Hist. 1889, vol. iv. p. 46) ; the 
anterior tibise 5-6-dentate, posterior without spines. The 
minute strigosity is more apparent on the sternal plates than 
on the upper surface. 

The facies of this species is like a very lar^e Ahtceus^ and 
it is the only species noticed in this paper with an anterior 
marginal stria to the mesosternuin. 

Hab, Japan. 1 took several specimens at different places 
bordering the great plain of Fujisan in May 1880. It fre- 
quents old beeches. 


V. — Descriptiam of two new Qenera of Sco^pions^ with 
Notes upon some Species ^'Palamnasus. By K. 1. POOOCK, 
of the Natural-History Museum. 

[Plate ULB.] 

Haviko been occupied of late in the identification of the 
oriental species of Scorpio and Fohmnwus^ 1 soon made 
the discovery that there has been considerable confusion 
respecting the Indian and Burmese species of the latter 
genus. 

Their history may be briefly told as follows. 

The type of the genua, P. spin^ (Hempr. & Ehrb.), was 
originally describod as from India. This species, however, 
lias not been identified since it was establiaWd, apparently 
because it was described and figured as having nineteen or 
twenty pcctinal teeth — this number being consiaerably larger 
than SLXLj jpresented by the species described by Dr* llioreM. 

In 187/ Dr. Thorell characteriaed from Singapore a speoiee 
named P. PekTsit) this form apparently oniy dtfl^ from 
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3 r>inifir in the number of the pectinal teeth^ and I have little 
oubt the two are synonymoue. 

But to complicate the matter still further Dr. Thoroll subse- 
quently referred to P. Peteraii a number of specimens obtained 
by Sigf Fea and Comotto in Burma, which sj^cimens had 
been previously identified by Mons, Simon as P. hengahnaia 
(C. Ko(‘h). But both these identifications are, I think, erro- 
neous ; for, in the first place, hengahnau of C, Koch is a true 
Noorjnoy as is shown by examples in this Museum, and, in 
tlie second place, the Burmese specimens above referred to 
seem to be different from the type of Peierait that Thorell 
described from Singapore. 

The first assertion needs no justification ; the second is 
based ujion the following facts. 

Whilst collecting in various parts of Burma Mr. E, W. 
Oates obtained literally many hundred examples of a species 
of PalamncntSy which is undoubtedly the Burmese form that 
Dr. Thorell identified as P. Peierait. But amongst those 
collected at JRangoon there are three examples which are at 
once to be recognized from the rest. These are of larger size, 
with the inner border of the hand beset with spiniforrn 
tubercles : tlie vesicle is clear ferruginous, and the chete or 
palpi of the male have almost the same form as in the female. 


In the otheiB, on the contrary, the size is smaller, the inner 
border of the hand is thickly granular and not spicular, the 
vesicle is generally of about the same tint, though sometimes 
a little paler than the rest of the tail, and the chelae of the 
male are moi*e slender and longer than in the female, the 
manus being especially narrow. Of this latter kind the 
British Museum nas those quantities of specimens that were 
generously presented by Mr. Oates, ana, in addition, one 
example obtained by Sij^. Comotto at Miiihla — an example, 
by the w^, that was kindly |;iven to the Museum by the 
Marquis O. Doris, and which is one of those above referred 
to as having been identified as Pateraii by Dr. Thorell, But 
of the former kind, in addition to those just mentioned from 
Bangoon, the Museum has vejy many examples from India. 
East Indies, Bengal, Mergui, Peral^ Penang, Singapore, and 
Billiton Island. This species is, 1 think, apinifir (Elirb.) 
and Peieraii of Thorell, 


llxere is nothing in Ehrenberg’s figure and description to 
refute this view. On the contrary, it is clearly shown that 
the inner border of the hand is arm<^ with spiuiferm tubercles 
and that the vesicle is ferruginous. The specimen, moreover, 
came from India, whence this Museum dso has examples. 
Furthermore, the Museum, as already stated, has specimens 
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from Singapore^ the place where the of P. JPs^&ii w$a 
obtained— a coincidence which suggests at once the likelihood 
of specific identity between the scorpions. And this idea as 
to their identity is amply borne out by Dr. Thorell’s descrip- 
tion of Petersti; for the vesicle is desciibed as ferruginous, 
and of the hand it is said ipso latere inter tore grantdis 
acuminatis foriilms olsitoP But if we tuin to what is said 
of the Burmese specimens that weie referred to Petersii we 
read, manm intus sat dense granulosa est^^ granulia sat parvis 
et parum acuminatis^^' and again, color enudee niger^ venica 
interdum paullo clarwreP Thus the figure of apinifer and 
the description of Petersii appear to a})ply to the larger and 
more widely distributed East-Indian form. The smaller 
Burmese species is consequently without a name. I propose 
therefore to call it P TAorefliu 

As regards the number of the pectinal teeth, which seems 
to have been a stumbling-block in the way of the identifica- 
tion of P. spinifevy it may be said that the Museum series 
shows them to vary from 14 to 18 in apinifer and from 14 to 
19 in ThorelHi. So that the existence of 19 in the type of 
apinifer and of 16 in the type of Peteraii cannot be used as 
an argument for the separation of the two. 

The known synonymy of these will be as follows 


Palammeua apinifer {Hempr. & Ehrb.). 

Hetet^omeirus spinifer, llempr. & Ehrb, Rymb. I*hy», Beorpionee, p. S* 
pi, i, fig, 2 (1829), 

Paianmam Peterm^ Thoi^lL Ann, & Mag, Nat. Ifiat. (ser. 4) vol, xviL 
p. Id (1870) ; ActeaSoc, Xtal. ScL Nat. xLx. pp, 214-217 (ayu. excl.) 
(1877). 


Palamnema Thorellij sp. n. 

Palamnirm hengalensw^ Simon, Ann. Mas. Uonov. xx. pp. 800^2 
(1884) ; not Buthm hengaknsisf U. Koch, Dm Arach. ix, p. 8, fig.OOO 
(1842), 

Palamnaem Poterm, Thorell, Aim. Miw. Qenov. 0) vii. pp. 888-890 
(1^9) 5 not Petersiif Thoroll, 1876. 


The average sisse of P. apinifer is perhaps about 126 
inilUm., although I hare measur^ many varying from 135 
to 140. P. Tltorellii, on the contrary, is muen less, seldom 
heinc more, and generally lees, than 115 millim. 

The appended tables of measurements will serve to efaow 
how the sexes of the two species may be recognised. From 
it may be seen, in addition, that the average length of i9m> 
tail in the female is greater in P. apin^j^ than in F, TktH-ttUi. 
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For in the former the tail is more than three atid a half times 
the length of the cephalothoraX| while in the latter it is less. 
This circitmstance strengthens the evidence of identi^ 
between P. spinijer and P. Pptc^'sii; for the fignre of P. 
spinifer shows that the tail (judging from the sketch of the 
lateral view of it) is a little over throe and a half times the 
length of the cophalothorax. 

Mens. Simon has recorded a species which he considers to 
be Petersii from Bintang. The males of his specimens, how- 
ever, are not like those that I here call apinifer^ inasmuch as 
they are declared to be like longimama^ Herbst. This opens 
the interesting question of possible dimorphism in the males. 

blow three male examples have been described without 
their females bt'ing known. These are longimanuaol Ilerbst, 
hngimanua of C. Koch (which is not the same specimen at 
least as Ilerbst’s type), and angmtimanua of ThorelL I give 
a table to show the dimensions of these specimens, together 
with those of two examples in the Britisli Maseuin which [ 
provisionally refer to angustimanm, A glance shows that 
the two examples named hngimanus have the hand-back very 
short and the movable dactylus long, tlie difference between 
the two being 7*5 and 8 millim. respectivtdy, whereas in the 
others the difference is *5, 2, and 2*5 millim. But this groat 
interval is almost ontirelv bridged over by some of the male 
specimens of apin\fer, Tims in no. 6 the difference in length 
between the dactylus and the hand-back is 3, in no* I it is 
8*5, in nos. 2 ana 6 it is 4, in no, 4 it is 4*5, and in no. 3 it is 
6~the amount of vai'iatiou being considerable. 

1 am consequently disposed to think that at least longu 
manus of C. Koch may l>e a form of the male of apinifar^ and 
1 hold the same opinion with regard to the two males in this 
coUeotion that I have named angxisiiniamB. P, caatimaHua of 
0, Koch is also, I think, probably synonymous with apuiifir^ 

It is worthy of note in connexion with this subject that the 
slenderness of the hand appears to be correlated with the 
longitudinal wrinkling of the upper surface. Consequently 
the presence of strong costae on the hands of these males that 
have just been discussed need not point to specitic distinction 
between them and apinifar^ in whicli the costo arc less 
manifest. 



TobU of Measurements in millimetres rf P. spinifer. 
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ojF^ Measurements in miilimetres of Eacampfes of P. Thoreilii- 


tom 8ptf>it» ^PalamnnoR. 
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CHBtocTONUS, gen, nov. 

(PI III. B. fig. 1.) 

Oephalothoraa with its median eyes near the middle^ the 
lateral eyes, three in number, on the very edge, as in Ifor^^ 
murus. 

Sternum pentagonal, a little wider than long, narrower at 
its posterior angles. 

(Stigmata elongate. 

2h%l as in Oputhacanthusy rather stouter than in //of- 
murus. 

Palp.- — Ilnmerufl as in Ueteromeirus maurusy very convex 
above, the anterior border reduced to a minimum ; man us 
intermediate in form between that of, e. g., Opisthmanthm 
and of, e. g., ScorpiOy but rather resembling that of lurm or 
JJrodacuB in having the hand-back ” double, «. o. divided 
longitudinally bv tlie keel which is found on the hand-back 
in scorpions of this group ; the lower half of this area is not, 
however, limited below by a keel, and the keel that defines 
the upper half is weaker than in Optafhacanthus. 

Chelicene as in Opiathacanthmy Hormuruay and Palam^ 
na*ua, i. e. with the terminal fangs of the movable dactylus 
subequal in length, tho inferior being the longer. 

Tally tarsiy atigmatUy and pectmea as in Opiat/iacanthua, 

This genus is very inteix^sting on account of its annectent 

a ualities. On the whole, however, it certainly belongs to 
le Opiathaoanthua group, although in the form of its palpi 
it approaches Heterometrua, 

Ohelocionua Jonesity sp, n. 

Colour olivaceo-piccus above, palpi darker; legs, cheli^ 
cer«e, and caudal vesicle ferruginous ; pectines and genital 
operculum tostaceons. 

Oephahihoraa a little wider than long, a little longer than 
the first two caudal segments, convex from side to side, the 
aides being considerably sloped, the frontal lobes rounded, 
the middle of the anterior border with an evenly rounded 
excision, weakly granular, the median sulcus dividing the 
ocular tubercle arm stopping almost immediately behind it ; 
the tubercle low, situated just in front of the middle of the 
upper surface, the eyes separated by a space about equalling a 
diameter ; the lateral <^e8 small, subequal, the two antenor 
contiguous, the posterior separated by a space equal to its 
own diameter. 

Tergitea finely and closely granular, sulcate as in Opu^ice- 
eanthua* 
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Stemiteo entirclj^ smooth, very finely and closely punc* 
tured, the sulci uniting in front and resembling the inmviut 
of a horseshoe ; the last rugose, bearing vestiges of four finely 
granular, posteriorly converging keels. 

Tail about three and a quarter times the length of the 
cephalothorax, narrowed posteriorly, the segments longer 
than they are thick, distinctly sulcato above, the sides of the 
upper surface rounded and very finely granular and not 
keeled, the lower surface distinctly carinate, the keels being 
normal in number, finely granular, and marked by setiferous 
poies ; the fifth segment nearly flat above, the posterior third 
of its lower surface without keels ; the vesiefe large, pyri- 
form, entirely smooth, aculeus short and abruptly curved. 

Palpi robust; humerus coarsely granular above, mostly 
smooth behind and helow, strongly griimilar in front ; 6m- 
c/num rugose and subgratiular above and behind, and sub- 
costate behind, smooth in front and below except for the keel 
which separates the anterior and interior surfaces : manmt 
very stout, rugose, and reticulated and convex above, the 
pattern passing into tubercles internally and externally ; the 
superior moiety of the hand- back foiming a large obtuse angle 
with ihe upper surface, beset with small tutocles, defined 
above by a weak keel w hich ant(*riorly breaks up into the 
general patterti of the upper surface, the inferior moiety 
entirely smooth and polished, the antero-inferior surface 
granular ; very wide, the length of tlic back being much less 
than the greatest width and only about equal to the width 
at the base of the ilactyli ; the height equal to about throe 
fourths the length of the hand-back ; the movable dactylus 
considerably longer than the hand-back and a little longer 
than the width of the hand, rugose, carinate, with a lobe 
which fits into a shallow excavation on the internal edge of 
the immovable dactylus, the external edge of this dactylus 
very short, about equal to half the length of the movable 
dactylus. 

Legs very finely granular externally, the lower edge of the 
femora of the first three pairs more granular. 

JPwtines short, furnished with six to seven teeth; the 
genital operculum cleft, about twice as wide as long* 

Mmsurefnenis in millimetres . — Total length 75 : cephalo* 
thorax, length 11, width 11*6; length of toil 35, of first 
segment 4*5l of second 6, of third 6*2, of fourth 6, of fifth 
7’6, of vesicle and aculeus 7'8, of aculeus 2 ; width of first 4, 
of fifth 2*6 ; humerus, length 7, width 4, height 4 ; brachium, 
length 8, width 4'6, height 6; manus, length behind 8, 
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width 9*2, heighli 6 ; length of movable dactylus 9 5, of 
immovable (along free border) 5, 

A single male 8|)ecimen from the Murchison Range in the 
Transvaid, collected and presented to the British Museum by 
Mr. 0. H. Jones, with wnose name I have very great pleasure 
in associating this remarkable nevr form. 

IlFrrEKOOHARMUS, gen. nov. 

(PI. 111. B. figs. 2 , 2 . 1 , 2A.) 

P Channus^ Karsch, Mitth. Munch. Ent. Ver. 1874:#, pp. 101, 104, 105. 

Cej^haloihorax without keels ; the ocular tubercle in the 
anterior half : tlio frontal region horizontal, not slopiul down- 
wards from trie tubercle to the anterior margin ; three lateral 
eyes. 

Tergites with a single median keel. 

Sternum small, pentagonal, wider than long, about equal in 
length to the genital operculujm* 

Peotinea normal. 

Stigmata elongate. 

Chelicerte with movable dactylus bifid at the a{)ex, the two 
fangs equal in length, with three teeth on the upper edge and 
two on the under : immovable dactylus with two teeth above 
(the posterior bifia) and two aubequal teeth below, 

Cheloe with the external scries of teeth formed by the 
enlargement of the three poSiterior teeth of the median vows, 
the internal series formed by single enlarged teeth, separated 
from the apices of the me^kn rows and constituting with the 
teeth of the external series jhort oblique rows. 

Tail somewhat powerful no spine l>onoath the aculeua. 

Legs of third and fourtll pairs with tibial spur. 

Claws free. 

In its broad pentagonjA sternum this ffenos departs widely 
from what is normal in me Buthidse, anu its inclusion in this 
family will necessitate phe abandonment of the definition 

sternum subtrianguluA.” Nevertheless I think it should 
he referred to this grovA, for in the sum of its characters it 
is unmistakably Butho^- , 

In the dentition of the cUelicerae, the form of the palpi, 
with their slender unkeeled hands and long daetyli, toe 
arrangement of the denticles on these daetyli, the spurs on ^le 
tibiie of the posterior legs, the keeling pf tlie trunk, it 
agrees closely with many genera of this family. It only 
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two mte Oen^a of Bcorptono, 

differs in fact in the form of the sternum. Of all the genera 
of Buthidaj it certainly comes nearest to Butheolus of oimon 
{Orthodactjflu8y Karsoh) ; but although the sternum in 
BuiheolusXn^ more ^nt^onal (? always) than in the others, 
it is not BO markedly wide as in Heterocharmus. In Buihe^^ 
olus* again, the cephalothorax has its frontal portion sloped, 
while m this new genus it is horizontaL Nevertheless the 
two are undoubtedly very closely allied. 

If, again, lleterooharmus be compared witli the known 
genera of other families, the only one with which it presents 
any affinity is Chartnua of Karsen, a genus which tins author 
reicrred to the lurini. But between tricsc the affinity appears 
to be very great, so fajj indeed, as can be judged from the 
somewhat meagre description that Karscli has given, in fact 
no generic differences are to be discovered. But I find it 
hard to believe tliat any author familiar with scorpions should 
have placed a species congeneric witli the one now before mo 
in close proximity with sumi forms as lurus^ Scorpiopsj 4&c. It 
is almo^ incredible that the Buthoid characters above men- 
tioned can have been wholly overlooked. I consequently feel 
compelled to assume that some differences which do not 
appear in the description do in reality exist between Charmua 
and Heterocharmm. 

Ihterocharfiiua cinctipea, sp. n. 

Colour, — Trunk above and tail fuscous, the former ob- 
scurely variegated with fulvous ; vesicle ferruginous ; 
ventral surface pale ; palpi testaceous, brachium with a 
fuscous band, manus infuscate ; legs fuscous, with testaceous 
joints. 

Oaphah^rax convex, about as wide as long, nearly as 
long as the first two caudal segments^ weakly but closely 
granular throughout, the anterior margin nearly straiglit, the 
frontal region lightly depressed in the middle, the shallow 
depression extending over the ocular tubercle to the hinder 
margin ; the ocular tubercle prominent, the eyes large and 
separated by a space about equal to a diameter. 

Targitea granuJari more coarsely but less closely so than is 
the cephalotliorax, the first without the median keel, the last 
more thickly granular, without distinct keels, but lobate on 
the upper surface. 

StomiM smooth and shining, the last beset posteriorly 
with (^arse sharp granules. 

Tail excavated above, the first three segments coarsely and 
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thickly granular below and at the aides, the granulation 
obscuring the keels, the inferior median keels, however, 
marked by stronger and sharper granules, the upper surface 
much more feebly granular, the keels very feeble on the first 
but defined by larger granules ; the keels absent on the third, 
which has its margins rounded and the position of the supe- 
rior and Bupcro-lateral keels marked by a larger granule 
posteriorly ; the fourih segment without keels and almost 
without granules, but roughened by close-set coarse punctures, 
finely granular only in the excavation of the upper surface ; 
the mth segment also without keels, but marked with coarse, 
closo-sct, sometimes anastomosing punctures, granular on the 
posterior third of its lower surface, and finely so in the poste- 
rior portion of the superior excavation, the anal border lobate 
at the sides, granular beneath ; the vesicle moderately large, 
coarsely punctured beneath, tlie aculeus strong and curved. 
Tail and vesicle thickly and irregularly hairy beneath. 

Palpi slender ; hvmerm very weakly granular %long the 
feebly developed keels ; hrachium without keels, very slightly 
granular in fi*ont, the rest smooth ; manm rounded, narrower 
than the brachium, without keels and without granules, the 
length of the hand-back ’’ much greater than the width of 
the liand ; dactyli long, curved, and slender, the length of 
the movable dactylus nearly twice as great as the length of 
the hand. 

Lcffs with weakly granular femora, coxce quite smooth. 

Pectinee not piojccting to tlu' end of the fourth coxa, fur- 
nished with fourteen sirailai teeth. 

Measurements in millimetres . — Total length 30, lengtli of 
cophalothorax 2*6, of tail 11*5, of first two segments 2*8, of 
fourth 2, of fifth 3 j width of the first 1*6, of the fifth 1*4, of 
the vesicle 1 ; length of humerus 2*3, of brachium 2*5, of 
hand-back 1*2, of movable dactylus 2*5 : width of hand *8. 

A single specimen probably from India or Oeyloi^ but 
without special locality. It was found in a bottle in Uount 
Keyserling^s collection together with a young example of 
Soof^io Swammerdami — a species which is undoubtedly 
Indian and Ceylonese. 

The only known species with which this can be confounded 
is Oharmus laneus of Karsch. But it certainly differs in 
colour^ in having the last abdominal stemite coarsely and not 

subtiliter ” granular, the tail certainly carinate in part, and 
the fourth segment punctured and not granular. 
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EXPLANATION OP PLATE m.B. 

Fife 1. Chdo€tonu» et sp, n. Nat. site. 

Fig, 2. Jltteroeharmu* eindtp^itf g. ot tp. n* X 2. 
Fig, 2 n. The •lime* Siemtim and ^nital op^oulum. 
Fge 2 6. The aame. Bentition of dactylua if palp. 


Yh~De9crtption of a new Trap-door Spider from Ceylon* 
By B. I. PococK, of the British (Natural History) Museum. 

[Plate m. AO 

OScophlcsue cinetipes, gen. et sp. n. (PL III. A.) 

Colour . — Cephalothorax castaneous^ variegated with black ; 
ocular area black ; mandibles castaneous ; sternumy labium^ 
coxae^ and femora clear ochraceous^ the patella^ tibia, ana 
proximal tarsal segment with a fuscous band round the distal 
extremity; abdomen fuscous, variegated above and below 
with testaceous bands and spots. 

Cephalothoram longer than wide, its lateral margins convex, 
anterior margin straight, truncate, its posterior margin lightly 
concave. The fovea transverse or perliaps verv lightly concave 
backwards. The area of the upper surface behind the fovea 
sloped at an angle of 45 donees, the area in front 6f it very 
lightly convex Ton^tudinalfy. No ocular tubercle ; the area 
of the eyes much wider than long and following the convexity 
of the cephalic portion ; the median and the anterior lateral 
eyes forming a strongly procurved series, the median and 
posterior lateral forming a recurved series ; the median eyes 
the largest and the highest, a horizontal line drawn from the 
base of each would touch but not cut the anterior lateral ; the 
anterior laterals separated by a space which is about equal to 
twice the diameter of a meotan eye, the distance between the 
anterior and posterior lateral about equal to a diameter of a 
median eye, and that between tlie median eyes is a little less 
than a diameter of each ; the fourth pair of eyes are small, 
closely in contact with and on the same level as the posterior 
lateral, and are separated from the median of each nde by a 
space about equal to their own diameter. 

Memdiblee of moderate size, the anterior surface evenly 
curved from the base to the fang, smooth above, baiiT m 
front, but not armed with teeth, fringed below with long 
reddish hairs, and armed internally with a row of denticles* 
Ann* dk Mag* N* Hiet* Ser. 6. VoL ix. 4 
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ifa»ilhi Bimplj coxifomi, fringed with reddieh boim along 
the anterior herder, and having tlie anterior distal angle 
furnished with a few black Bpinifortn teeth. 

Patpi comjiletely pediform, clothed with long hairs, the 
patella and tibia with the lower surface furnished laterally 
Deneath with a few setiform spines, the tarsal segment scopu- 
late, the hairs being thick at the sides, but scanty on the 
middle of the lower surface, terminated by a single, curved^ 
inferiorly dentate tooth. 

Leas , — The first, second, and third pairs sul)equal in length, 
the third being slightly the shortest, the fourth longer tliau 
the rest almost by its two tenninal segments ; clothed with 
hairs but not armed with spines, there being at most a few 
Bpiniform seta? scattered here and there. The first and second 
pair with the two distal segments furnished with thick 
undivided scopulm; the third pair with the scopulm very 
much reduced in size, but with two terminal tufts of hair at 
the base of the claws ; the fourth with similar terminal tufts 
and with the scopula almost absent. Two simple strongly 
curved claws terminating each leg. 

Labium united to the stcnium, quadrate, wider than long, 
its anterior border straight and armed with a row of 
spiniform teeth. 

Btemum longer than wide, ovate. 

Abdomen ovate ; the superior spinners the longest, a very 
little shorter than the patella of the third pair of legs, the 
segments markedly decreasing in size from the base to the 
a})ex, the apical segment very short and conical ; the inferior 
spinners composed of a siiigfe segment, which is about half 
the length oi the basal segment of the superior spinners. 

Measurements in millimetres , — Total length 15*6 j length 
of cephalothorax 6*5, width 6*6 ; distance of fovea from aute« 
rior border 4; length of abdomen 9; length of palp 11, of 
first leg 14*6, of second 14*6, of third 14*8, of fourth 19 j 
Width of stenmm 2*6^ length 3-5 : len^h of superior spinuer 2. 

Two female speamens in tne Museum collection from 
Ceylon, The first, which has been selected as tbe type, was 
taken by Mr. £. Fj. Green at Pauduloya ; tbe second was 
obtained by Mr. Holdsworth. 

The nest of this spider, which Mr. Green brought with the 
specimen, was found on the trunk of a tree. There are two 
doors set close together, with their hinges in contact, and 
ccmsequently opening back to hack. These doors, more or 
less irregularly circular in sfaape^ are thin and laminate, and 
consist of small coherent lammhform particles, which appeal* 
to be pieces of the epidei-mis of tbe leaf of some flowering 
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pkfH^. The aree imniediatety enrromiSng tlie doors is 
covered wHii the same lea^ flakes ; so tbat| when closed| the 
doora become almost invisiole* The nest itself consists, not 
of an elongate silk-lined tube, as is usual in this gronp, but 
aimplj of a sltailow excavation on the surface of the tree-trunk. 

EXPLANATION OF PLATE DI-A. 

L €Sc0phkBu$ cmotipeMf g. «t sp* n* DcmmsI vieW| ast aisa 
FV. Nest, sbowitig the two doors. 


Vn, — 8uoge$ted Term9 in Ortnoid Morphology^ 

By F. A. Bathee, ILA. 

It is to be feared that the title of this paper will bring asmtle 
to the Kps of those who think, not without some show of 
reason, that students of Crinoid morphology spend more time 
in quarrelling as to what terms they are to use than in finding 
out fresh facts that should warrant any departure from the 
language of the text-books. It is not long since thert 
ap{ieared in this Magasine several notes on the Anatomical 
Nofnenclatnre of Fchinoderms from the mn of the leader 
whose loss we so deeply lament— ^P. H. Uarpenter f. The 
object of tliat paper, however, was to give greater preoinon to 
the nomenclature of' Echinoderm morphology ratner than to 
propose any gr^t novelty. The obiect of the present paper 
18 different : it is to propose certain changes in the terminology 
of the various parts of a Crinoid, part^ bemuse it is hoped 
that these changes will facilitate the ^wing up of desenp* 
tions and give greater detumess to our ideas, pi^W because 
it is believed that they are neoessitated by recent advwoes in 
Crinoid mo^hology. 

Every scientific paper should be its own apology ; at the 
same time some reply may be oflbred to two different classes 
of olneotoni. 

These who have an innate objection to all change may be 
answered W the following quotations from a reoent article by 
Prof. T. oeSety Parker | 1 think it may be taken as 

s X am indebted to my eoUesguet of the Botsaieid Beparttnent of the 
Netiual-Xliitoty Ummm ler this ialormatioa req(K»etiiig the astuce of 
the lubileaee of whkh these doom are oomposed. 

t Ann. A Mag. Nat. Hist. ser. fl, ycd. viTpp. 1-23, Jidy 1800. 

^ ^'Sugg^ons for secturhm gmter Unifonnit/ of Nomenolatuxe in 
BioloKy/* "Nainrei^ vel xlv. p. 0^ Nav« 19, 1891* 
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juxioiniitic that whenever the hounds of knowledge ate 
extended| either by the investigation of now problems or by 
the re-exatnination of old ones with the aid of improv^ 
methods and extended vicws^ an elaboration of nomenolature 
is ineyita.ble. Indeed^ the introduction of an extended tenni** 
Viology, either because of the discovery of new facts or of the 
more accurate grouping of old ones, is a distinct gain ; it 
emphasizes an actual advance in knowledge.” In morjdio- 
logical nomenolature suitability is of far more importance than 
priority, and the most resiiectable and time-honoured termi- 
nology should never bo allowed to stand in the way of one 
by M’hich homologies, mutual relations, &c., arc adequately 
expressed.” 

To those who deem it hardly fitting that one who has so 
recently entered on the field of Ecninoderm morphology 
should be already running atilt at terms that have long held 
the ground, no other reply is needed than that the proposed 
terms were arrived at after considerable discussion with D». 
P* H. Carpenter, and that nearly all received his definite 
approval. Without his encouragement this paper would not 
have been written, and it has only been the sudden removal 
of his kindly help that has prevented its earlier completion. 

Svper^radialB and Infer^radtah. 

Many of the Monocyclic genera of Crinoidea Inadunata are 
remarkable for the transverse bisection of some or all of the 
radial plates of the dorsal cup. To these radially situated 
plates themselves the term Badials ” is restricted, but it is 
convenient to have some short term to express their upper 
and lower halves. For these therefore I propose the terms 

Super-radials ” and Infer-radials,” whiim may be repre- 
sented symbolically by R» and E*. Instead of saying ** the 
lower half of the left anterior radial,” shall now be able 
to say ‘‘ the left anterior inferradial ” (1. ant. E<). The plate 
for which the term Hadianal (R'^ has been adopted is pf 
course the right posterior inferradial (r. post. R<) ; while thp 
right posterior radial, being the upper half of the same plate, 
is morphologically the right posterior superradial (r, post. R^). 

ArmHmicUM, 

In July 1890 the following terminology was proposed for 
the various series of arm-ossicles by P. H, Carpenter ♦ : — ^ 


• Op. cilf, p. 11. 



ami*os8icl6ft| or, in othar words, all o^icW 
situated in the direction^ of the rays, distal to th<^ 
radial («• sfr,) and belonging to the abactinal system* ' 
Obstobmthe first order of brachials, u e. all brachials froni 
the radial up to and including the first axillaty, 
DtWohalsss the second order of brachials* 

Pa/mars rm: the third order of brachials. 

First Postj/Hilmaress the fourth order of brachials* 

Secoficf Pos^almarsts: the fifth order of brachials; and so on. 
Jf^es PracAtalsss all brachials after the last axillary, which<» 
ever that axillary may be. 

f 

Through the kindness of Dr. Carpenter I had already been 
able to put forward the above terminology ^ and to anifounce 
that it would be used in my papers on British Fossil Crinoids* 
Wachsmutli and Springer had also privately expressed theif 
intention of accepting it. The latter authors, however, have 
already found it necessary to modify it slightly f* To the 
most of this terminology,” they say, ‘‘ we entirely agreed, but? 
in some particulars it does not quite meet the requirement in 
dealing with the greater complexity and variety of construe* 
tion found in the ralssozoic forms*” Instead of applying the 
term Free Brachials to brachials after the last axillary only,' 
they use it in a different and extended sense, ap)>lying it to 
all orachials tlmt arc free from the calyx, as are aU the arm* 
i^asicles in the Iiiadunata. The term is thus opposed to Fixed 
Brachials, by which is meant those arm«ossicles incorporated 
in the calyx, such as are often found in the Oamerata* 

' In ilie same place Wacbsmuth and Springer have supple* 
Inented the above terminology, as follows :-** 

i * 

^^Interradials, all plates iuterradially disposed in the calyx* 

^ [nterbraohials, a genci*al term fur all plates between the rays 
w above the radials. 

^Jnterdtstichals, the plates between the first divisions of the 
♦ rav. 

^^Interpamars, those between the second divisions of the ray. 
^ftnierambulacralsf the plates between the ambulacra*” 

. In applying to PalsBOzoio Crinoids the terminology to whtch 
1 stood committed, 1 soon stumbled on certain aifScttlties# 
This was especially the case in the attempt to work out and 

I s yoss. OriiL, n./» Ann* & Msg. Nst. Hist. (6) vol. v. p, 31^ 

Apnl 10W* 

' t «The Psrisomfe PJstss of the Crinoids/^ Proc. Aoad. Nat 8kn* 
PtY»isdslpli{% voL for am, ih ^ 1891* 



^ fcmniillile the kw« of arm^-bmnching in tb« varioa# kanUiai 
^ generm. The difficulties ere of two kinds, sabjeoitve and 
o)mctiTe. We will take them in that order. 

The subjective difficulties are due chiefly to the cumbrous^ 
IllogicfJ, and, for the most part, meaningless uatim of the 
terms adopted. This is not a censure of any one in parti* 
cular, for no one man oonld ever have invented such a disoon* 
nected lot of names for similar and connected objects. Tlie 
tfsarminology has grown up bit by bit, nnsubjected to the stem 
laws of naiurul selection. It is by no means easy for the 
student, or even for the describer of new species^ to carry all 
these names in his head. It is on the face of it absurd to 
begin a fresh series of numbers at the postpal tears, as though 
there were some morphological change ; moreover, tlie inter* 
pretation to the mind of such a phrase as the second post* 
palmare” involves an arithmetical calculation before one realiaes 
tliat the ossioks alluded to are brachiale of the fifth order* 
Then, in speaking of a partioilar ossicle, one can hardly say 
^ the second third postpaltnar,” so one is obliged to indulM 
in some such cumbrous circumlocution as the second ossimo 
in the third postpalmar series.” The symbols too that are 
employed in specific fi>rmalai~c, ^ &c.*-«*hardly 

^nvey their meaning at a glance, while they certainly do 
not lend themselves to tiie expression of statements referring 
to more tlian one order of brachiale at a time. It is of course 
|x)8sible that these difficulties are not obvious to highly trained 
intellects, and it is true that they hardly present tbemselvei 
in the study of most recent Crinoids. 

. There is, however, a more serious objectioui at least to one 
of the terms. It was J« S. Hiller who invented the now 
resuscitated term costals,” and it is true that he used it to 
denote the second radiate, where he did not call them araw 

E lates. But, as can be seen from the table that was given 1^ 
laipenter (op. ctt. p. 16), he also applied the term to the first 
radiate, the besals, and the infrabasais. ItwouUnodoobthavn 
been lemtimate to restrict tbe term to one or otlier of the plates 
to whi^ it was implied by Hiller ; but unfortunately this 
had already been done. As Carpenter himself pointed out, 
Prof. Loven has ** proposed to specialize this name as denoting 
the prhn^ interradial plates of the Bckinoderm apicid 

S stem. t. tbe mitals of Urchins and the baaab of 
inoids.” It may m true that Prof. Lovdhte proposal has 
not been generally accepted by Echinologists ; ’’ at tbe same 
time there are others who have applied tlie term ^ costals ” to 
intcrradially disposed pistes, notably {^of. James BalL who 
bas thus dienotea the h£sa]s of vsrious species m the ^ iPMseti-* 



tology of New York^* vel. i* (1848), It geems to me there^ 
fore fliat the use of the tenn ** coatals in tiie sense now pro* 
posed cannot be justifiedi and 1 regret that I ever agreed to 
use it. 

The olgective difficulties in the waj of the proposed terinU 
nology are due to the more correct views that are now held 
with regard to the homologies of pinnules. As was fulljr 
explained in the section on the Anna in British Fossil 
Orinoids/’ Part II. (p. 374} | pinnules are nothing more than 
armlets that have become small^ ceased to branch, and are 
regularlpr placed on alternate sides of successive ossicles. An 
armlet itself is merely one branch of a dichotomous arm 
reduced in sise. Consequently, from a morphological stand* 
point, a pinnule, however small, is the homologue of a whole 
uichotom (as we may conveniently call such a branch), while 
the ossicle that supuorts a pinnule is simply an axillary, and 
this without going ncyond the strict concefition of that term 
as recently laid down by Car|>enter {op. cii. p, 19). 

If now we turn to such a genus as Botryocrinua^ and com* 
para two of its 8]>ecies, such as B* raiooaua and B. deceutac* 
tylus^^ and if we name the successive orders of brachials after 
the methods hitherto followed, we shall come to tliese Ci>n* 
olusioBs— ‘that 


in B. ramoaus in B. deoadactylua 

the costids sro homologous wiUi the costala ; 

the distichals „ with the Hrst two distichals ; 

the distichal axiHary „ with the stHsond distichal ; 

thopainiftni „ with the third distichal and the drst pimmle, 

or, if this pinuule is branched, with the 
preaimal portion thereof ; 

the first postpalmare „ with Uie fourth distiohal, thesiKsond pinoula, 

and the branches of the first pimiule if it 
* be branched ; 

the second poetpalmm „ with the fifth distichal and third pinniftle ; 

and so on. Which conclusions appear a sufficient reductio ad 
aiaurdum of our present methods. Those methods were only 
li^gttiinate so long as pinnules were couaidered to be struc* 
tures distinct ffom arm-branches and present or not according 
to some unrecognised or, at the best, empirical system. 

From the foregoing review of the circumstances it appears 
that a terminology is required that shall fulfil the following 
conditions. Homologous parts must receive the same name. 
Parts serially homologous must receive names of a similar 
patum* When apecialtjsation and differeatiation have takw 

i * 9titi Fciss. Gila,; V,, ^ Hag. Nat, Hiab. aarv % toL^vUi pp» QM 
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place, there ihoald be some tneace of expressing the facts in a 
simple manner. Ceteru partbua^ the names employed should 
once convey to ilie mind the idea denoted by them, and 
should involve as little change as possible from terms that 
previous naturalists have been accustomed to use. It will 
also be advantageous if the system of terminology is capable 
of extension both along its own lines and to parallel struo 
tures, and if it can be readily expressed by intelligible symbols 
such as can be utilized in formulm. 

It is believed that the system about to be detailed does 
fulfil these conditions as far as possible, and since not one of 
those conditions has been adequately fulfilled by previous 
systems, it may claim to be their superior in these respects at 
least. 

Examination of the Carpenter-Wachsmuth system brin^ 
to light one term, and one only, that has a meaning, viz. the 
Mullerian term distichals.” At first, therefore, it seemed 
natural to suggest that the successive orders of brachiala 
should be designated monoaiicheda^ diatickaU^ Mraatichala^ 
odMatichaUj and so on. This plan would inform us how many 
corresponding branches there ought to be at the level alluded 
to } but as this number would only be complete in a rega« 
larly dichotomous arm^ such information would in many cases 
be merely misleading. Another objection to the system, so 
far as Pmceozoic forms were concerned, lav in the words so 
on.” For instance, such a term as eikosinoctokaihekato* 
Bticbals ” would not commend itself to the gentlemen who are 
so anxious to eliminate Greek from the education of a man 
of science, and even a mathematician might take some time 
in discovering that 128 stichals ” signified the fifth post« 
palmars. 

This suggestion may therefore be set aside for the present* 
Instead, recourse may be had to the I^tin lan^age and to 
the method of simple enumeration. The term ^rBraohialia ” 
may be simply combined with the Ijatin ordinal numl^rs. 
Since^ however, this plan would produce rather lengthy words^ 
even m their anglicized form, it seems advisable to shorten 
brachialia ” to brachs.” The terms thus formed are easily 
represented ^mbolically by the respective Koman numei^ 
preceding Br,” e. 1 V Br., while the actual ossicle alluded 
to may be r^resented by an arabic numeral placed below the 
line after Br.” a. g. lY Brj. When it is desired to indicate 
the fact that toe ossicle alluded to is an axillary, the suffix 
axil ” may be combined with the appropriate numeral ; 
while in the symbols ax ” will supplant Br ” (sea Table* 
V- W)* 




N A— A mgs between breckete, thus (II Br 4 ), denotes variabihty ; while II Bit denotes ign&rance of somber. 
11 Br*+ indicates that 4 are h^wn, but that more existed, i. e. wMnpldmeu, 
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This system hns the advantage of at otice convOTing to the 
tnindi in the simplest possible manner, the desired ideas. It is 
obviously Oapablo of indefinite extension ; but, since very few 
arms branch as many as twelve times, it does not involve 
words of any ^eat length. It is true that primihraclia ” 
is longer than”* costals ; ** but then the fourth sextibrach 
is far shorter than the fourth brachial of the third post-* 
palmar series ” or oven than the fourth ossicle after the fifth 
axillanr,’’ which latter is a periphrasis proposed to me by 
Mr. W achsmuth. Besides, the system is merely a more con- 
venient rendering of terms that have been, and are still, 
employed by authors of repute, including Wachsmuth and 
Springer. In a letter dated August 5th, 1891, Mr. Wachs- 
muth writes : The terminology of the brachials which you 
propose is almost the same which 1 pro|x>sed to Carfietiter 
when we discussed the question two years ago, with the 
exception that I called the costals ^ primary brachials/ the 
diatichals ^ secondaiy brachials.* At first we thought these 
terms were excellent, but, using them in some of our descrip- 
tions, we* found them extremely cumbrous, and this induced 
us to accept Carjieuter’s terms.” He adds, however, 
occasionally use primary and secondary brachials in place of 
costals and distichals as a change.” The alteration involved 
in adopting the proposed system is therefore of the smallest 
possibm icmd, while the terms have all the ^ excelieuee ’ 
without the ^ cumbrousness ’ of those still used occasionally 
by Wachsmuth and Springer. 

A Btiir greater advantage of the new system is that it can 
be extended to all {larallel structures. The general term at 
present applied to the covering-plates of the ventral grooves 
IS ambulacralia.** This word may be conveniently 
enod in composition, and the various series denoted as print* 
ambulacs ” &c. A similar nomenclature can be applied to 
cirrus-ossicles or cirrals,*’ and to root-ossiclea or radicals/* 
in cases where these branch. 

The supplementary plates that occur in some Camerata 
between tne secundibracha and terriobrachs of a single ray 
have been called Interdisticlials ” and Interpalmaxa* 
The change to Intersecundibrachs ’* and Intcrtertiobraobs ” 
is hardly euphonious ; but there is rarely occasion to use these 
terms. The corresponding plates of the ventral snrface should 
of course be known as Intersecundambulaos ’* and Inter** 
tertambulacs : ” these plates have hitherto had no distinctive 
names, and some may think that it was better so. 

As yet we have only considered the proposed system in Its 
application to simple or non-pinnulate arms^ when those are 
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fm from tht mdiats upward. Let wt now oonsider it with 
aeferenoe to pinnalate arms. 

. First in cases where these are free. Strictly asking the 
first ossicle that bears a pinnule is homologous witti the mini* 
axil, and the next one luring a pinnule with the seounaaxtl. 
But however philosophical this may be, it is clear that, after 
all, practical people ao need some name that shall include all 
the pinnulifcrous ossicles of any one series or order. In 
supplying this want we may adopt one of two courses. Either 
we may retain the present system with its illogical nameS| or 
we may evolve a new system that shall answer the require** 
ments of a morphological terminology as laid down on 
p. 55. There can be little doubt that tne former oourse will 
recommend itself to those who have to deal only with recent 
Orinoids, the vast majority of which belong to the genera 
Antedon and Aotinometra {Oomaster)^ for thespocies of which 
genera formulas have been constructed by F. J, Bell* and 
P. H. Carpenter f. When, however, we consider fossil 
pinnulate genera, especially in the Camerata, the second 
course would appear to be accompanied by fewer difficulties. 

For descriptive purposes, then, I would propose a termin* 
ology congruous with the Mullerian term distichals.^’ The 
objections to this that were stated above do not apply in the 
case of pinnulate genera, for in them the branching is almost 
always quite regular ana does not take place so many times : 
except in formulm, it would rarely be necessanr' to speak of 
any orachials higher than the octastichals. As a rule^ the 
monostiohals correspond to the primibraclui, and there is no 
reason why the latter term should not be empWed. In 
JHetacr{nt *0 and Oalamocrintu^ however, pinnules are lK>me by 
the brachials of the first order. In that case the two terms 
do not apply to the same things, and the word ^^monostichak” 
must be adopted. 

* In cases where some of the proximal series of braobiair 
enter into the dorsal cup, these may be called by Wachamuth 
and Springer^s term Fixed brachials ” or “ braohialia fiza ; ’’ 
frfaile those outside tlie limits of the cup will be ^^Free; 
hra^ials or fyradkiulia In formulm and symbols 

a would have been natural to have expressed the difference 
between the two by encloiing the fixed brachials in brackets, 
fibackets, however, have already been employed by Bell and' 
Carpenter, with &r less obvious significance, to denote nneer^ 

. * * An attenmt to spfdy a method of Fprnmlatioii to the apeoiss of 
the OMslafidw Pm. ZooL Soe. Und. 1882, pp. 
ff Toh xrd. part k, Boport on m 
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tainiy of occurrence ; inatcad, thei*efore, it will be neoeiwaty 
to use a brace, or even a simple rule, placed above the 
symbols of those brachials that are included in the cup. Thus 
11 Br %vould indicate the secundibrachs. while conveying the 
additional information that they were fixed. 

In cases where some only of the free brachial series bear 
pinnules, it would be well to apply the Latin terminology to 
those brachials without pinnules, whet her free or fixed, and 
the Greek to those with pinnules. Thus, FTTBr . Ill Br . 8 St, 
indicates that both primibraehs and secundibrachs are fixed, 
that the tertiobrachs are free but do not bear pinnules, that 
the next scries of arm-ossicles are free and bear pinnules, and 
that there are eight free arms to a ray. The l>est way of 
representing the number of ossicles in each series will be 
discussed presently. 

If the term Free brachials be used in the sense liere 
ascribed to it, it can no longer be applied to the distal un- 
branched ends of the arms. If it is really necessary to have 
a special term for these ossicles, the word finials*’’ may be 
appropriately conveyed from architectural terminology. The 
Word terminals already has its special use in Echinoderm 
morphology. The symbol for finials may be f when they do 
riot Dear pinnules, and F when they do. In all formulas the 
last or right-hand term of the brachial series should always 
be understood as applying to the finials, so that there will 
rarely be any need to use the 8{)ecial symbol f. For the 
same reason it seems unnecessary to have different terms to 
express piniiulate and non-pinnulate finials, although, strictly 
shaking, non-pinnulate finials are homologous on^ with the 
last pinnule borne by the finials of a pinnulate arm. 

Another difficulty arises with regard to the word ^‘axil- 
lary.” As has been pointed out, each pinnuliferous brachial 
iB.morpholpgically au^axillary. Consequently, if the motpho- ' 
Ibgical terminology be followed, supposing that the ossicle on 
which a pinnitlate arm first branches be the primaxil, then 
the two ossicles that tliis supports are the secundaxila ; and 
S there are six distichals the sixth will be the septimaxil#' 
The septimaxil then, in this case, is the same as the distichal 
axillary. It will therefore ht convenient to distinguish tliose 
^xiliartes on which a pinnulate arm itself branches as “ main- 
^xUs;” and instead of alluding to them individuatl|y as 
•‘tnonosticbal Axillary,” “disticliar axillary,” and soon, they 
^uay be spoken of as “first mainaxil,” “second mainaxtl)” 
ana 'so' on; or they might possibly bo called “mottaxil/’ 
“diaUxib^^ letraxiL” ^‘octaxiy’ &c. In the symbol^ Ite 
maiuaxils may be aistinguished from the simple axUUries^by 
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bein^ represented hr Ax Instead of ax/* and by the nee 
of Arabic instead of Homan numerals. 

We are now in a position to express in the formulae the 
number of brachials in any series. To say that the Quartaxil 
is the fifth ossicle of its series is obviously the same, thing as 
Saying that there are five quartibraehs ; while to say that the 
third mainaxil (or Tetraxii) is the fourth ossicle of its series 
is obviously the same thing as saying that there are four 
tctrasticlials. Tliese facts may be expressed symbolically 
thus — IV aXfi, and 3 AX 4 ; which symbols come to mean just 
the same as IV Br-5 and 4 St-4, or as IVBr»=:IV ax, and 
4 St 4 s =3 Ax. Applying this method to the formulae wc get 
such results as these : — 

Thenarocrinus caltipygus, 

I axg . 11 ax^^j . Ill . IV-VIII 

which being interpreted is, Primibrachs 3, Becundibrachs 4 
as a rule, Tertiobrachs from 4 to 10 , Quartibraehs, Quinti* 
bmclis, Sextibrachs, Septimibrachs, and Octavibraclis from 6 
to 18, number of finials uncertain. It also conveys the infor-^ 
mation that the arms branch eight times, that they arc non- 

S innulate, and that none of the brachials enter into thb 
orsal cup. 

Do^yocrinuB pinnulatua, 

I ax 4 « 2 St— 35 +• , 

which indicates that there arc four primibrachs, which are 
free^ that there are two arms to each ray, which do not branch 
again but which bear pinnules, and that the number of ossicles 
in eacl) of those arms is uncertain, but exceeded 35 . 

JBoiryoorinus decadaciylm^ 

I ax^j^^j . (II axj & III Br) . 2 St, 

The facts expressed by this are somewhat more compli- 
cated. Primibrachs are usually 3 or 4, but may be more or 
less i they are free^ It is clear from the symbol 2 St that 
the atm bifurcates on tlie primaxil j but the signs in brackets 
that precede 2 St show that the earlier ossicles of this disticha) 
series do not all bear pintiules, there being first a simple 
secundibracb, then a secundibracji bearing citner a pinnule or 
armlet, then a simple ossicle which is morphologically a 
tertiobrach, and then the series of pinnuliferous distichals of 
which the number is uncertain. ' 
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lax,.llax,.UIBr^2 . 4 St, 
or, more ihortly, C-lUl&rg . 4 St* 

This is quite clear, the only point to notice being that in 
the third order of brachials two are fixed, the rant free and 
pinnuliferoua* The correaponding formula for JSaiooritmi 
€hri$tyi is 1-111 axy . 8 iSt. 

OtU}erisocrinu8 tiAerculosm. 

laxy . 11 axj . in ax^ • 8 St, 

In this case the tertiobrachs are free but bear no piunulcB, 
and there are 8 pinnulate arms to each ray. 

One cannot hope to express quite aa much in a formula aa 
Mr. Puff got into a shake of Lord Burleigh’s head ; it is hoped 
neveitheless that the above examples will show how, by a 
more rational terminology, with its appropriate symbols, the 
attempt to apply a system of formulation to Palmoaoic 
Crinoids may nave some chance of success. There are of 
course more complicated plans of arm*branching tlian those 
here alluded to ; they will demand more complicated formulis 
no doubt, but it should be possible to use the same terminology 
and symbols in all but the most exceptional cases. 

Interradial Plates^ — IntsrirachiaU. 

The term Interradials*” is applied by Wachsmuth md 
Springer to all plates interradially disposed in the oalyx.^^ 
Tnese include Basals, Interradials (s. atr.), Interambulacrals, 
and Orals. Kow, since all these plates are tmly inUrradial^ 
and since all morphologists will wish to retain this wide use 
of the word, it seems a pity to endeavour to restrict it to those 
interradially situated plates alone that occur in the dorsal cup 
and that are above the level of the basals. There is a ternt 

Interbracbials,” which Wachsmuth and Springer have 
proposed for all plates between the ra^s above the radiate,’* 
tbtis, by impHcation, still further limiting the meaning of 
Interradials (a. atr.) to the one plate in each inteiradius that 
ma^ occur between the radiate themselves. But morpho^, 
logically these latter plates do not differ from the Inter* 
hrachials (W. & Sp.) in the same way as radiate differ from 
brachials ; consequently the difference of name is misleading. 
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Why should not all intorradial plates boW the free arma, 
eac^ of csourae tJie basala, be called Interbrachials, each rovr 
being diBtinguiahed as first, second, third, &c. ? Thus the 
plates to which the term “ Intorradial ’’ is now often wrohgl/ 
restricted would be called the first Interbrachials/’ or, when 
they alone existed in the doi*aal cup, simply Inter- 
brachiaU ’’ (fM* 

It would l>c convenient still to distinguish the corresjponding 
plates of the ventral surface as Intcrambulacrals (laiui). 

Interradial Platea.'^^Deltoida, 

III the genus Eu»ptrocrinuB there occur on the oral surface 
four cordiform or suLtriangular plates. t>ne of these is 
situated in each interradius, except the posterior interradius, 
and abuts on the upturned portions of the radials, u s. on the 
radial processes. These four plates meet one another late- 
rally, beneath the ambulacra, except in the posterior inter-* 
radius. In the posterior interradius there is a larger plate of 
somewhat similar shape, which has an irregular surface. 
This plate bears to the peristome the same relation as do the 
four cordiform plates ; it also partly supports the ambulacra ; 
it does not, however, bear the same relation to the radials, as 
it is separated from them by a varying number of plates con-^ 
iiected with the anal tube. One or more of these latter plates, 
on either side of the anal tube, meet the adjacent coraiform 
plate beneath the ambulacrum. 

Tlie four cordiform plates are also met with in Oiasocrinm^ 
Cgaihocrinusj CarahocrinuBy Streptocrinus^ and other Inadu- 
nate genera. The posterior plate with an irregular surface is 
nsuaUy conspicuous in the same genera. The homologies of 
these plates with plates occurring in the tegmen of other 
CrtnoiUB are still in dispute ; it is therefore advisable to give 
to them some names that sliall not have too great tuorpho^ 
logical significance. 

The posterior plate appears to have been perforated by one 
or more poies, being in some cases quite cribriform and it 
is probable that it subserved the functions of a madrepmrite, 
whatever those functions may be. It W'ill therefore be oon-* 
venient to apply to this plate the term ** Madreporite/' which 
term, it should be remembered, has no strict morphological 
aignificauce, since the position of the tnadreporite in other 
Bohinodenns is by no means constant. 

The four cordiform plates have often been regarded as orals, 

a Waehsmutk sad Springer, << Perisoimo he. cit. p. a 08 . 
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a view wliich in recent times has been advocated by M. Men** 
mayr (^Btiimtne des Thierreichs ’). Most recent writers, 
however, anionff whom P. H* Carf)enter mav Im mentioned, 
have considered them as Iiiterradials, though whether homo* 
logouB with Interbrachials or with Interambulacrals was left 
a little uncertain. The most recent and most original view 
is that of Wachsmufli and Springer *, who treat them as 

1 )artlv, if not altogether, Subambulacral, a view which can 
lardly be defended f- The latter authors Iiave, however, 
suggested that these ])lafes correspond to the deltoids of the 
Blasioidca (ibid,), P. H* Carpenter, in a letter to me, dated 
25tli September, 1891, said: “ Tney are unquestionably 
homologous with the deltoids of Siephanocrinus and the 
Blustoids.” It is not likely that any one will disagree with 
this statement, however much opinions may differ as to the 
homologies of the Blastoid deltoids themselves. Conse- 
quently we may temporarily extend to the four cordiform, 
intenadially situated plates of the tegmen, in Euaptroertnus 
and the Cyathocriiiidse, the term Deltoids,” which may be 
fittingly symbolized by the Greek delta. A. 

We can hardly doubt that a homologue of the deltoids 
exists in the posterior inteiradius ; but whether this be repre« 
sented by the madreporite or by two of the small nlates at 
the base of the anal tube is a question not yet settlea. It is 
therefoi*e inadvisable at present to extend the term deltoid to 
any plate or plates in the posterior interradius. 

Interradial Plates, — Anals x and U 

It may be as well to take this opportunity of stating that 
the term anal x ” will be applied for the present in my 
papers to the single anal plate that enters into the oompo- 
sitiW of the dorsal cup in such genera as Oyathoerinm^ and 
to the homologue of that plate in other genera. This is the 

J )late for which the term Brachianal ” was proposed in 
‘ British Fossil Crinoids,” II. p. 830 1 that term, however, 
lays too much stress on an inference that has not met with 
general acceptance. 

Chice more, however, it is necessary to point out that 
neither the rejection of the term Brachianal, nor even the 
rejection of me inference that the anal x was primitively 
derived from a brachial, affect the main contentions of the 
paper referred to. 1 still believe, for reasons given in that 

♦ Op. ri/. pp. 858^. 

t See review of this paper m GeoL Mag. dec. iii. vol viii. p. 222, Bfay 
1891. 
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paper) that the anal w desconded into the cup from above ; and 
1 oelievc that the lowest) mediati) posterior jplato of the ventral 
tube is always this same platO) whether it po right above the 
radialS) as in locrinm ana Merocrinus^ resting on the radialS) 
as in Heterocrinua and Caatoertnuaj^ between the radials but 
not in line witli them, as in Ilomocrinua and Dendrocrinus, 
in line with the radials, as in Botryocrinua and (lyathocrinita^ 
or rising above the radials again, as in the later Decado- 
crinido? and in the larval Ant^iu In this view T have the 
misfortune to differ fiom Messrs. Wachsmuth and Springer, 
who apply the term anal ar ’’ to the lowest plate of the tube 
only wuen it is partly or entirely within the limits of the 
dorsal cup. They ‘‘ apply the term ‘ anal plate * only to those 
taking part in the dorsal cup. All others are plates of the 
anal tube or tlie ventral sac.” That this is not, in their 
opinion, a mere difference of terminology is shown by the 
arguments that they have based on this supposed difference. 
If, however, we consider such a foiin as Botryocrinua^ we 
shall see that the anal jc is of exactly the same sliape and 
provided with the same axial ridges as the plate that rests 
immediately on it ; there is no visible difference between 
them, and whatever the one is that wo should suppose the 
other must naturally be. It is merely for convenience, and to 
distinguish it from the other plates of the cup, that we call 
one ot them anal 

In exactly the same way, the third anal plate that enters to 
a greater or less extent into the dorsal cup in such genera as 
JJmdrocrinm^ Poierioertnua^ and Decadocrinua would appear 
to be mei'ely the small plate tliat in Botryocrinua, Oyaiho* 
crinuay and such forms, is seen on the right of anal Wy resting 
partly on it and partly on the right posterior radial, and 
corresponding to a similar plate on the left. In other words, 
calling these two plates ri and U respectively^ H is outside the 
cup in Cyuilwvrinm but partly inside it in Poterioorinua* 
Messrs. Wachsmuth and Springer, however, in their paper 
on tiie Porisomic Plates (p. 385) have advanced the view, 
apparently for the first time, that in the l^oteriocrinites a 
new plate was introduced beneath the other, a sort of third 
anal.” That is to say, in their opinion the third nnal of 
^teriocrinuB is a fresh development without any homologue 
in the Oyatliocrinid® and Botryocrinites. But surely the 
constancy in shape und position of the anal cup-plates aa and 
tt is hardly consistent with the idea that they are merely 
supplementary plates developed to suit the needs of tlicse 
particular genera in which tney appear. It seems more in 
accordance with the principles that have hitherto governed 
Ann. dk iiag. N. HiaU 6 » VoU ix* 5 
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Crinoid morpliology to regard tbeir resemblances as due to 
bomogeny rather ^lan to homoplaay. 

Imperforate Articulation, 

Reference to British Fossil Grinoids,’’ II, p. 314, will 
show that there is some difficulty in distinguishing between 
those forms of joint that are tncre called Loose suture 
and Muscular articulation.’* Tliere are among Inadunate 
Crinoids many instances of arm-joints in which there is a 
well-defined fulcral ridge, combined with muscular and liga- 
mental depressions, but in which the axial canal does not 
happen to be separated from the ventral groove by steroom 
and so does not perforate the fulcral ridgC. It might be 
advisable to distinguish these joints as Imperforate articu- 
lation,” and to call the muscular articulation in which the 
articular ridge, whether vertical or transverse, is always 
perforate,” Perforate articulation.” 

It is unfortunately necessary to explain that the word 
joint ” is used here and throughout my papers in its ordinary 
English and anatomical sense, and not in that restricted and 
different sense which is usually ascribed to it by crinoidolo- 
gista and cooks. 


VI II.— On the Oviposition and Embryonic Development of 
the Crocodile, By Dr» A. Vobltzkow, of Majunga, 
Madagascar 

The Madagascar Crocodile, Orocodilue niloticue, Laur. {tntzda-^ 
gascarienets^ Grandid.), is not only one of the commonest 
reptiles, but perhaps the comUionest Vertebrate of the island. 
It is found in large numbem wherever there is water, in eveiy 

f ool and stream. The natives distinguish two species, one 
Cr, niloticue) with a longer, and anchor with a snorter head 
and greater length of body ; the latter is said to occur only 
in the large rivers in the primeval forest, and the natives are 
extraordinarily afraid of it, as it is stated to be very savage; 
it is probably identical with Cr, rohustue^ VailL, Grandid. 1 

* Translated from the ^ Mathematische uud NaturwiaseosoludtlichQ 
Mittheilun^u aus den Sitsungeberiohton der Kdniglich Preussbeben 
Akttdemie der Wissenschaften zu Berlin/ Heft ii., 1801, pp. [lid] 51-60 
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have not jet succeeded in securing a specimen of this second 
species ; my remarks therefore refer exclusively to Qr. nih- 
ttcuBf Laur. (madaffaeoarienaisj Grandid.). 

This animal is met with in all sizes, especially numerous 
on the sandbanks of the Betsiboka River, where, in the space 
of an hour, in rowing down the river, a hutidred and more 
may bo readily observed. The largest which I have yet 
measured was 13 feet in length, though individuals of consi- 
derably larger size occur. 

Oviposition commences in the latter days of August, and 
continues until towards the end of September*, after which I 
found that the eggs all contained embryos. Altogether rather 
more than one tliousand eggs were submitted to cxamination| 
derived from about thirty-hve batclies. In a few cases the 
number of eggs in the batch could not bo exactly determined. 
The number of eggs in a batch varies between twenty and 
thirtv. 

The nest consists of a pit excavated in the earth to the 
depth of about a foot and a half to two feet, with partially 
steep walls. At the*, bottom of the pit the walls are under- 
mined, and hero the eggs arc placed. The floor of the pit is 
raised slightly in the middle, so that the eggs, as they are 
laid by the female, roll by themselves into the hollowcd-out 
places. Very rarely one or two eggs arc found lying in the 
middle of the pit, which may well bo taken as proving that 
the mother docs not herself push the eggs into the hollows 
with licr feet, for in that case no eggs would ever be found in 
the centre of the pit. After the eggs are laid the pit is filled 
in, and no sign of it can be detected from above. The old 
crocodile sleeps upon the nest, and this enables the natives to 
find the eggs, sinoo they follow the tracks of the animal from 
the water. 

The shape of the eggs is extremely variable, and not even 
those of the same batch resemble each other completely; 
many are elliptical, others cylindrical with rounded omwj 
two eggs were pointed at one end. In size they vary from 
5| to 9 centim, in length and from 4 to 5 centim. in breadth. 
The shell is white, thick, and hard, sometimes coarsely 
granulari sometimes smooth. 

Almost all the nests were dug in the dry white sand, a few 
in ground rich in humus, but in such a way that they could 
not be reached by damp. 1 must lay especial empl^is 
on the latter point, since freshly^laid eggs are peouiiarly 
sensitive to wet More than half the eggs which were 

e Ovipoidtlon does not snpesr to take place si the earns time In sU 
localities, since Keller mefntuma the month of January fur NomtBtf. 
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placcsd in pits in my courtyard perished through gettbig 
mouldy, in spito of the fact that only a very small degree of 
moisture could afterwards be detected in the sand. The fr^h 
egg is altogether one of the most sensitive objects with wliich 
I am acquainted. A slight increase of temperature also 
killed the young embryos to a cei'tainty if the eggs were not 
covered with a sufficient depth of sand. Older eggs, on the 
contraiy^, are all the more capable of resistance, and may half 
dry up, and lie for days uncovered upon the table, without 
causing the destniction of the embryo. 

The Sakalava pco[)le told me that when the young are 
ready to emerge the female scrapes the sand out of the pit ; 
I had no reason to doubt this statement, as I had myself seen 
numerous pits from whicli the sand had been removed and 
which contained the broken egg-shells. This gave rise to 
the question as to how the mother knows that the eggs arc 
sufficiently developed and that it is time to scrape out the pit. 
The solution of the riddle was very simple. 

In the workroom of my house there stand a few boxes 
filled with sand containing crocodile eggs, in order that I may 
have the latter always before my eyes and eventually bo able 
to see the young animals emerge. One day 1 heard sounds 
emanating from one of these boxes, and came to the conclu- 
sion that a young crocodile had actually hatched and, beitig 
buried in the sand, was stifling, and so making these noises. 
On digging out the sand I discovered the surprising fact that 
the sounds actually came from the uninjured eggs. The 
noises are so loud that if the eggs are exposed they may be 
heard quite distinctly in the adjoining room. If the eggs are 
covered with sand, as they are in tlieir natural state, tlicre- 
fore to the depth of about 2 feet, the sounds are somewhat 
deadened, but still distinctly discernible without difficulty at 
the distance of the length ot a room. The cries of the young 
animals in the egg can be aroused at any time by walking 
with a heavy tread past the spot where the eggs are lying, 
or knocking at the box containing the eggs, or ttucing the egg 
in the hand and shaking it slightly ; every disturbance causes 
the young animals inside to utter sounds. 

Since, ^ mentioned above, the mother animal sleeps upon 
the nest, it will in its movements or in its wanderings to and 
fro between the water and the nest shake the ground, and 
cause those young animals in the eggs which are sufficiently 
far developed to emit sounds. The female then scrapes the 
sand out of the pit^ and after some time the young emerge. 
From eggs of this kind, which were exhumed and kept un« 
covered, the young eme^ed in three days. 
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The fact that fiotinds are produced by the young in the egg 
was unknown to anybody here. The natives laughed at me 
when I spoke about it, until by listening they were convinced 
of their mistake. The sounds are prodiicid with the inoutli 
closed, apparently by powerful contraction of the ventral 
muscles, much as we make a noise when hiccoughing. The 
sound, too, is similar. 

When the young animals have emer^d the old crocodile 
goes with them to the water. My taxioermist, a thoroughly 
trustworthy man, who has previously travelled with Dr. 
Fischer, told me that a short time before he had seen a largo 
crocodile with a tribe of about twenty young ones travelling 
over a stretch of sand to the water. lie stated that the old 
one was remarkably savage. That the just-hatchcd young 
are able, without help from the mother, to break through the 
superincumbent layer of sand I believe that I am entitled, 
accordiiig to the cx})eriments which 1 Iiavc made, to deny as 
em])hatically as jmssiblo. Of tin* eggs which were covered 
with a layer of sand about I ^ f o 2 feet in (h*pth it is true that 
a lew showed feeble attempts on the part (»f the young to 
escape, in that the shell was broken at one point, while some- 
times the young animals had protruded the tip of the snout ; 
but tliey Iiad invariably perished, probably from want of air. 
The eggs which were only lightly covered with sand pre- 
sented no difficulties to the young in escaping. 

The process of hatching is preceded by a change in the 
position of the embryo, with partial destruction of the embry- 
onic membranes, so that the tip of the snout of the young 
animal now comes into contact with one end of the egg ; at 
any rate this was the position of all embryos which were 
ready to emerge. The piercing of the egg-shell is effected by 
the mcchaniccu operation of the egg-tooth, which is also found 
in young birds. The rudiments of this tooth may be detected 
at a very early stage, at the period at which the young croco- 
diles begin to assume their definite shape, therefore wlien the 
embryos are about one and a half to two months old. In the 
just-hatched young it appears as a tooth about ^ to J millim. 
in length, terminating in two points j the movements of the 
animal cause it to act precisely like a gimlet. In crocodiles 
a fortnight old it was still distinctly recognizable. On the 

S erfbration of the egg the embryonic fluid escapes and pro- 
uces a softening of the adjacent parts of the stiell, and the 
young animal forces itself backwards through the narrow 
cleft, A specimen which was watched from the moment it 
pierced the egg-sheU took about two hours to completely 
emerge. As animal forces itself through the narrow hole 
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embryonic membranes arc tom off at the edges of the 
opening and arc left behind in the egg. 

The juBt-hatched young are of conBiderable size, and it is 
after\\ ards difficult to understand how thev could have found 
room in the egg. For instance, an egg 8 centim. in length 
by 5 centim. in breadth produced a young crocodile of 28 
centim. Those young animals are very savage from the first ; 
they snap at the finger if one attempts to pack them up, &c. 
They freqtiently make a noise, especially when they are 
hungry. This fact had long been known to me. The note 
is not so high as that produced by the young in the egg* It 
atflands pre^ much like the cry of our fire-bellied toad {Bomr 
hinator iyneun). but is somewhat louder ; it is repeated six or 
seven times, followed by a pause. Some young crocodiles 
which I have been observing for about a fortnight in a pool 
I have not heard to utter any cries during the last day or 
two. Besides this the animals make a spitting noise if they 
are irritated, «. g. when they are held up by the tail. 

Hatching is not directly dependent upon the setting in of 
tlie rainy season, and is not occasiontsd by the increased 
moisture of the ground, since the greater number of pits con- 
tained empty egg-shells about a fortnight before the occur- 
rence of tiic first fall of rain. Development in the egg takes 
about three months. It was in tlie middle of Novemter that 
I received information that the first newly-hatched young had 
been observed. 

The newly laid egg exhibits the following characteristics. 

As has lieeri remarked above, the form and size of the egg 
arc variable, and it possesses a liard and coarsely granulated 
shell. Immediately beneath this lies the thick and tough 
shell-membrane, which is so resistant that the egg retains its 
form after the removal of the shell. This shelT-raembrane 
consists of two layers, a thicker external and a more delicate 
internal one. It is possible with a little care to peel off the 
external layer in large pieces. S. F. Clarke ♦ states that the 
shell-membrane of the alligator is attached to the shell in a 
ring-shaped zone in the direction of the smaller diameter, and 
that even from outside the egg appears to be encircled by a 
rc!idily distinguishable white zone. Nothing of this is to be 
seen in the perfectly fresh eggs of the crocodile. Crocodile 
eggs which presented this appearance underwent no further 
development. * 

The albumend® of about the same consistency as jelly, some- 
times has a greeWsh lustre, and is so tough that, after care- 

^ S* F. Clarke. Nest and 2%gs of the Alligator. AUiaator htomu 
Cuv.,** Zool. Anseiger^S^, no. 290, p. 5^. 
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fully removing the BhelUmembrane^ the entire egg may be 
taken in the hand, rolled about, examined from eveijr side, 
and even allowed to slide from one hand into the other without 
collapsing. The yolk is globular and so large that it reaches 
almost to the long sides <m the shell-membrane. The colour 
is somewhat brighter than in the case of the fowl. The 
vitelline membrane is very dcUoate, but so tough that it is 
possible with a little practice to remove the albumen entirelv, 
until finally only the yolk is retained in the hand ; the yolk 
then naturally assumes the shape of a round flat cake. 

I must agree with S. F. Clarke in stating that the egg of 
the crocodile is the tenderest and most aifficult object to 
manipulate imaginable, since the conditions which have just 
been described apply to perfectly fresh eggs only; sunae- 
quontly it is only extremely seldom that the egg can bo pre- 
pared without injury. 1 adopted the expedient of first 
removing one half of tlio egg-shell and then half of the shell- 
membrane, which I succeedisd in doing without damaging 
the albumen ; then, turning the egg {jcntly, 1 searched for 
tlie embryo ; if I discovered it I opened the albumen and yolk 
by a quick cut with the scissors, and then allowed the embryo 
to slide slowly into a watch-glass ; tlie whole was then lifted 
up, and further manipulated under a dissccting-raicroscope. 
In spite of every precaution all my trouble was often thrown 
away. 

It is stated by S. F. Clarke that it is possible to determine 
the position of the embryo from without by the fact that at 
one spot the above-mentioned ring-shaped white zone is 
expanded. This statement is not applicable to OrocodiftM 
since an expansion of the zone is found even in bad 
eggs, in which the embryo lias perished. Eggs which develop 
normally exhibit no trace of change in their external appear- 
ance until the escape of the young animal, but appear pure 
white. 

It would be premature at the present moment to attempt 
to give a review of tlie entire course of tlie embryonic develop- 
ment, since my investigations are not yet concluded and will 
need a supplementary examination next year, for unfortu- 
nately perfectly new-laid eggs have not come to hand so 
plentifully as might have been wished. 

The youngest embryos observed, about six days old, were 
duiubbell^shaped and d millim, in length ; the amnion was 
not yet closed. The object is unfortunately so delicate that 
X have not yet succeeded in examinii^ these stages under the 
microscope, and 1 wss obliged to coonne myself to peserving 
these as well as the perhaps even younger stages in 
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So far aa I have yet been able to determine, the develop- 
ment of the crocodile closely resembles that of the bird, A 
noticeable feature is the tail, which is of great length at a 
very early stage, and is at first rolled up in a spiral form, and 
aftemarns, when the embxyo is more strongly bent, twisted 
round the neck, 

That the rudiment of the egg-tooth appears very early has 
already been mentioned. 

Rudiments of the genital protuberance are already to be 
seen in embiyos which are about 10 millim. long (measured 
in the bent position). A rod-shaped structure may then be 
observed between the posterior legs ; it is about 1 millim, in 
length and protrudes Irom the cloaca, with the anterior wall 
of wliich it IS fused. It at first lies parallel to the median 
line of the abdomen, is subsequently erected, and finally com- 
pletely retracted within the opening of the cloaca. It is not 
until tlie embryos are almost full-grown, after about two and 
a half months, that the genital protuberance begins to 
disappear altogether, and is then only to be seen by separating 
the lips of the cloaca. 


IX,-— On newly^dtacovered Eaat-AJrtcan Ofiameleona^ with 
liemarka on some other lieptilea described by Dr, Stein^ 
dachnei\ By G. A, Boulenuer. 

Judging from the number of descriptions recently published^ 
it would seem that the Chameleon fauna of East Africa is 
likely soon to rank next to that of Madagascar with regard 
to variety of species. I have, however, no doubt that the 
list of species nas to be reduced by three, of which two 
have just been described by Dr. Steindachner and the third 
by Mr. Strineger, On comparing the descriptions and 
figures of Chammleon IldhneUi and leikipienaia with the late 
J. O. Fischer’s account of C%. iitceniatua and the specimens 
ill the British Museum, I cannot come to any other conclusion 
but that they all belong to one and the same species. Dr. 
Kteindachner’s specimens being fully-developed males. The 

* Chamaiem npTuertfiiholiB (Victoria Nyanssa) and FUcheri (Usagara P), 
Keichenow, Zool. Anss, 1H87, pp. and 371 ; Ch, (Kiliti), 

Boulengor^ P* Z, S, J800, p. 85, pi, viii. lip. 4; Ch. Mohnnii (LeiJdpia, 
west ofKenia, 0000 feet), mkipunsu (Leikipia). and iatetemis (Taveta. 
foot of KiliwandiaroJ, Steindachner, Ana. Ak. Wien, 1801, pp, 141 and 
and Sitzb, 0, 1801, pp. 807, 809, 810, pi. i.; Ch. Abbotii (Kiiima- 
wdjaru), Strineger, Bull. U. 8. Nat. Mus. xiv. l^^l, p. 858 ; idwmpho- 
lean FobeccAii (Somaliland), Boulenpor, Ann. Mua. (ienova (2) xii. 1801. 
p. ll,pLl.%.8. 
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difference between them is no greater than between individuals 
of the South-African Ch.pumiluB. 

The third species described W Steindachner, Ch, iaveU 
ensie. is the same as Stejneger’s Ch. Ahhotti. The library of 
the Natural-History Museum having received a copy of the 
latter author’s paper on Sept. 2, and the number of the 
Vienna ^ Anzeiger ’ containing Dr. Steindachner’s diagnosis 
on June 22, I regard Gh. tavetensis as having priority, 
and it is under that name that I shall describe a female 
specimen which has recently been presented to the British 
Museum bv Mr. Keith Anstruther, who obtained it at Taveta 
on the 30 tu June last. 

CJiamideon tamtensis^ Stdr., ? . 

Casq^uo feebly raised posteriorly, with a mere indication of 
a parietal crest; the distance betwoou the ct)mmiflsure of the 
mouth and tlie extremity of the casque equals the distance 
between the former j)oint and the nostril ; can thus rostralia 
with a series of conical tubercles ; the rostral appendages 
replaced by a slight swelling in front of the nostril. Body 
covered with suboqual, rather large, flat grannies, some of 
which may be regarded as slightly enlarged tubercles ; ” no 
crests. Tail longer than head and body. Olive-grey; a 
pair of white lines along the middle of the posterior part of 
the belly. 


milhm. 

Total length 185 

From end <»f Hnout to extremity of mandible 18 

V >f casque 21 

Greatest width of head J2 

Depth of skull (mandible included) 

Ik)dy 70 

Tibia 14 

Tail 115 


ChammUon Fisefteri^ Heicbenow, which is only known to 
me from the description, differs from Ch. tavetemU in the 
much more strongly compressed rostral appendages and the 
presence of a crest on the anterior part of the back* 

Before concluding 1 have a few remarks to make on some 
other Heptiles described by Dr. Steindachner in the same 
paper. 

1. Tetra^moaoma effreney Cant. — Dr. Steindachner, who has 
overlooked Stoliezka’s description (Joum. As. Soc. 
Beng. xxxix. 1870, p. 203, pL xi. fig. 3), is mistaken 
in believing the Lyoodon described by me as L. atro^ 
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Cant., to be the aaine as L* effireniB ; the 
latter has three labials in contact with the eye, the 
fomer only two. The type of Lycodon ophiteoideB^ 
Blkr., is preserved in the British Museum. 

2. Simotes Meyerinkit^ Steind., is, I suggest, only a variety of 
A\ octolineatus^ Schn. 

il, Chalcides Simonyi^ Hteind., from Fuortaventura, I regard 
us a variety of G. viridanua^ and as there is a (7. viVc- 
dnnvsy var. Simonyij either of the names will have 
to bo changed. My reason for not ace<*pting O. Si-- 
monyt as a valid species, although some of its 
characters do not fit into the diagnosis 1 liave given 
of (\ viridanus (Cat. Liz. iii. p. 402) is that a 
female speeimen from Grand Canary, preserved in 
the British %IuBeum, falling, as regaras coloration, 
into Steindachner*s var, histriata^ p, and witli 3C 
scales round the middle of the body, agrees precisely 
in its proportions with (K Simonyij as may be seen 
from the following measurements : — 


mtllim. 

From snout to vent . . 87 

From snout to fore limb 2^ 

Hoad (to ear-openiijg) 18 

Width of bond 10 

Foro limb IC 

Hind limb 22 

Tail (reproduced ) 78 


4. Molge Luachani^ Steiud.~I have no doubt this is a Sala^ 
Tnandra, There seems to lie Jess difference between 
Salnmatidra Lusekani and caucaeica than between 
the latter and 8. maculosa^ 


X. — Deaert^ion of a new Snake from Nubia, 

By G. A. Boulbngbh. 

Gongylophia Muelleri. 

liostral large and broad, with angular horizontal edge| 
upper surface of snout and crown with small smooth Bhields. 
the largest of which is an azygous shield behind and wedged 
in between the intepasaJs, which form a short suture bemud 
the rostral ; five shields from eye to eve across the forehead ; 
nine pr ten scales round the eye, which is separated from the 
labials by a single series of scales ; nine upper labials* Scales 
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perfectly smooth, in 41 to 45 rovrs. Ventrals 181-^187; anal 
small, entire; subcaudals 16-19. Tail pointed, ending in a 
curved, claw-like, homy scute, as I have described in 75ryx 
Jayakari. Cream-colour, above with a dorsal series of large 
dark-brown blotches, some of which altcniatc and are con- 
fluent into a zigzag band ; a lateral series of smaller dark 
brown spots, alternating with the dorsals. 

Total length 670 milltm.; tail 30. 

Two examples of this species from Sennar, obtained by 
the Italian traveller Marno, were noticed by Dr. F. Muller 
in his Catalogue of tlie ^ptiles in the Basle Museimi 
(Verb. nat. Ges. Basel, vi. 1878, p. 650), and provision- 
ally referred to Eryx jaculus. TiiroiigU the kindness of 
Dr, Muller I have now received one of the two specimens, 
and feel no hesitation in pronouncing it to belong to a new 
sjHJcios, with which it gives me great pleasure to connect the 
name of my friend the distinguiiSied herpetologist. 

I'hie now brings the number of Eryces {Eryx and (Jongy-^ 
lophis^ to eight, w'hich may be easily distinguished by means 
of the following synopsis 

I. A mental groove : Ergx^ Paud. 

A. Eyes latoro-superior, sqiarated from each 

other by six or mure loijfritudinal series of 
scales ; tail obtuse or obtUHoly pointed. 

a. Anal shield small ; ventrals and suhoaiidals 
narrow. 

64-05 scales across the middle of the body ; vtm- 
trals JS. JoMtiif Uuss. 

40-^ s<;alcB across the middle of tlio body ; vou- 
trals K«!k200 Kjccuiua^L, 

66 scales across tho middle of the ^body ; ven- 
t*al« 1^ E, elegans, Gray. 

L Anal shield large ; ventrals and subcaudals 
broad, the former occupying at least one 
fourth the circumfereuce of tho body . . E amnarumu^ Jan. 

B, Byes ©ntarely on the upper surtoce of the 

head, separated from each other by four 
londtudmol series of scales ; tail pointed, 
ending in a curvod, olaw-lxke, horny acute. E, Jayakari^ Blgr. 

n No mental groove : OrngghpUs, Wagi. 

A. Beales keeled, at least on the hind part of 
the body; ending In a oomcal scute. 

8-10 keeled scales fimm eye to eye across the 
forehead; toetml without angular edm scales in 
40-40 rows . * 4 


G, (KmiwSf Bchsx, 
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12-15 Bmooth ficalea from eye to eje acrcww the 
forehead; rostral i\’ith angular bomontel edge; 

Boales in 47- 53 rows (J* thehateuBf Keuss. 

B. Stjales smooth, in 41-45 rows; toil ending 
in a curved, claw-like scute; 5 smooth 
scales fnnu eye to eye across tlio forehead. O. Muf^Ueri^ Blgr. 


XI . — Descriptions of Three new Gcrbilles in the British 
Museum Collection. By Oldfield Thomas. 

Oerbillus caluruSy sp. n. 

Size medium. Earft rather large, laid forward they reach 
1 milliin. in front of the anterior cantliuw of the eye. Mamnise, 
as usual, 2 — 2 = 8. J'alms naked, with the usual five pads, 
tlic two large basal ouch subequal in size. Soles quite naked, 
the proximal halves smooth and shining, the dmtal halves 
very coarsely granulated and hewing six large and prominent 
pads. Tail considerably longer than the head and body, 
even without its torminal tuit of hairs ; coarsely scaly, the 
rings of scales averaging about fotirtecn to the centimetre ; 
thickly clothed all round with long coarse hairs 13 to 18 
millim. in length from within an ineli of its base to its tip, the 
whole tail being as busby as in many Myoxidm; its colour 
apparently has been a dark rich brown or black throughout 
its length, except at its tip, where the terminal halt-inch is 
white or yellow. 

Colour of the body apparently ns usual in the genus, 
yellowish or rufous above and whitisfi below, but, like the 
colours of the tail, they must be taken with great reserva- 
tion, as the only specimen is in a very bad condition and has 
been at least fifty years in sphit. 

Bkull with a long, slender muzzle, narrow interorbital 
region, large bulla), whose posterior portion is inucli swollen 
and appears in an upper view of the skull, and projects poste- 
riorly just iKsyoud the level of the occipital bone. 

Upper incisors bevelled, with a single deep groove. Molars 
of the type so worn that the three lamince of arc connected 
by two central bridges ; these two bridges arc, lu^wcver, not 
directly in front of one another, the anterior being at a 
markedly more internal level than the posterior. As far, 
however, as can be judged in the present state of wear, the 
toetli are decidedly those of Oerbillus (s. a.), and not of the 
Merionea section of the group. Lamina) as usual 8— ^2^1 
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both abovo and bolow ; ttjo last molar nearly circular in each 
case. 

Dimensions of the type (an adult female in spirit) Head 
and body 113 inillim. ; tail, without hairs, 152 ; hind foot 31 ; 
ear (above crown) 15. 

Skull : basal length 31 ; greatest length, from tip of nasSals 
to occiput, 37 ; greatest breadth, at anterior edge of auditory 
meatus, 19*6: zygomatic brcadtli 19*2 ; nasals, length 14 5, 
greatest breadth 3*4 ; interorbital breadth 5' 7 ; int<*rparietiil, 
length 4, breadth 8*7 ; least distance between posterior por- 
tions of hnllie across occiput 7*9 ; length of anterior zygoma- 
root 6*5; palate, length 19*4, diastema 9*5, palatal foramina 
6'8 ; length of upper molar series 5 ; greatest diameter of 
bullae 14*5 ; greatest ve.rtical height of brain-case and bulla 
combined 13*8. 

Z/rti. Unknown. 

I^he type specimoii of this sjiecies has been in the Museum 
at least since 1837, and probably considerably longer, for 
about that date it was entered by Dr. Gray in tlie lirst manu- 
script list of the then Museum collection of rodents in spirit ; 
and even then its history seems to have been already for- 
gottenj as it is merely entered as ‘^22. a. f^ciurusy' the 
localities, donors, &c. being in other cases entered in the same 
list. It is noteworthy that so distinct a species has never 
turned up since, 

6r. calurua is a most striking and remarkable species, 
differing from every other member of the group by its evenly 
bushy tail, which more resembles that or one of the larger 
Myoxidae or smaller Sciuridic than that of a Gerbillo. Tliis 
last resemblance is curiously exemplified by Dr. Gray’s entry 
of the specimen already referred to. In addition only some 
three or four other species, and these quite small ones, half 
the size of tr. calH7^fMy liavo six posterior foot-pads. They 
arc all African, and there is every probability that O, calurm 
also comes from that continent, as the Asiatic species all 
have palms and soles of quite a different character. 

Gerhillus (jracilisy sp. n. 

Size rather small, form slcndir and graceful. Ears lai*ge, 
rounded, laid forward they reach to the anterior canthus of 
the eye. Palms and soles as in G. indicusy lenoogaHcry afer^ 
and others, viz. naked, the palms granulated and with five 
pads, the soles smooth interiorly, granulated autcriorly, and 
with four small pads. Tail slcnaer, thinly hairy, but little 
pencilled terminally. 
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General colour above bright rich rufoue, darker along the 
centre of the back, clearer and richer on the aides. Under 
surface from nose and cheeks to anus, forearms all round, 
hands and feet, white, the line of demarcation sharply marked. 

Tail brown above, dull yellow on the sides and below ; the 
lengthening of the upper brown Imirs forming the usual crest 
and pencil commencing on the proximal third of the tail. 

SkuII narrow, but with rather a stout muzzle ; its general 
form more Murine than Meriones-like, as the posterior part is 
narrow, and no part of the hullie show in a vertical view of 
the skull. These latter are small, oval, and have their 
mastoid portion scarcely swollen at all. 

Teeth : upper incisois voiy much bevelled, with a single 
deep groove. Molars markedly Gerbilline in the strictest 
sense, their lamina) low, separate from each other, and evi- 
dently each originally composed of two cusps, with the usual 
exceptions of the anterior lamina of the first and the posterior 
of the last molar. 

Dimensions of the type (an adult male in spirit) i — ^Head 
and body 92 inillim. ; tail 134 ; hind foot 29 ; car 15*5. 

Skull ; basal length 25*5 ; greatest length from tip of 
nasals to occiput 32 ; zygomatic breadth 15*7 ; breadtli at 
anterior edge of auditory mcahis 14*9; nasals, length 12*4, 
greatest breadth 3 ’2 j interorbital breadth 5*9 ; interparietal, 
lengtli 4*4, breadth 8*6 ; length of anterior zygoma-root 5*1 ; 

! )alate, length 16*2, diastema 7*7, palatal foramina 5*0; 
ength of upper molar series 5*1 ; greatest diameter of bulla 
10 : vertical height of brain-caso and bulla combined 12*2. 
Had. Gambia, 

Type specimen (85. 2. 2, 1) collected and presented to the 
Museum by Sir C. A. Moloney. 

This pretty little species appears to be most nearly allied 
to O. leucogastcT^ Peters, whicn is found from Mozambique 
across to Angola, and to the Algerian Q. garamantie^ Lataste, 
The former of these, however, is considerably larger than 
gracilis, while the latter, besides being much sraaller, has five 
instead of only four hind foot-pads. 

Gerhillm Emini, sp. n. 

Size slighlly larger than in G. gracilis^ markedly smaller 
than in the large species and larger than in the small ones 
described by Sundevall, lleugliu; and others from the same 
region. 

Colour above a soft brownish fulvous, finely grizzled with 
black, paler on the sides. Lower surface, hands, and feet, 
as usual, pure white. 



M. 3* Ft^meel on iko Me$^»oon SalinelU. 


79 


Tail longer than the head and body, brown above, pen- 
cilled with black terminally, orange-rufous on the aides and 
below. Palms and solos with the essential characters of 
those of G. groGiliiy UuoogoMteT^ &c,, *. e. naked, with five 
anterior and four posterior pads, but distinguished from all 
the species of this group by the fact that a baud (about 4 
miilini. broad) of fine hairs passes across the soles at about 
the level of the base ol the hallux. Skin of soles black. 

Skull very much as in G. gracilh* Bulhe small, egg- 
shaped, their posterior part scarcely swollen. 

Teeth : upper incisors mucli bevelled, each with one deep 

f p'oove. Molars with the low, distinct, directly transverse 
aminm characteristic of this group of Gerbilles. 

Dimensions of the type (an adult specimen in skin) 
Uead and body 140 iniliim. ; tail ; hind foot 29. 

Skull : basal length 30 ; greatest length 3/5 ; tympanic 
breadth 16*5; nasals, length 14, breadth 3*7; intororbital 
breadth 6 ; interparietal, length 4, breadth 8*5 ; palate, length 
18*5, diastema 10, palatal foramen (M ; length of upper molar 
series 6*2 ; greatest diatiieter of bullse 10*4 ; vortical height of 
brain-case and bullae combined 13’5. 
llah. Wadclai. 

Type (87. 12. 1. 50) collected and presented by Dr. Emin 
Pasha. 

A second specimen, collected at the same time and place, 
agrooB ill every respect with the type. 

These two specimens were presented to the Museum with 
Emin Pasha’s first collection (see P. Z. S. 1888, p. 10, 
no. 24). Turning out now to be new, it is only just that 
they sliould receive the name of their distinguished discoverer. 


XII.— Tho Me»ozoon Salinella. 

By Johannes Frbnzel 

It is a well-known fact tliat between unicellular and multi- 
cellular animals there hitherto stretched a ^ulf whicli was 
wider than that between the vegetable and animal kingdoms, 
for indeed the two latter, in spite of the advances which we 
have made in knowledge, are even to-day hardly separable 
from one another. The unicellular animals, usually com- 
prised under the name Protozoa, and embracing besides many 
doubtful forms of the Protista, not only consist, as their name 

^ IVaa^ted feom the * Biolcgisohes Osatralblatt/ xL fid. no. 19 
(Oefcobw 15, 1891), 577-681. 
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already impliesi of a single cell which unites iu itself all the 
various functions of an animal organism, but also assume 
quite a peculiar position in many other respects, especially 
with regard to development. In the systematic arrangement 
of the group wc are even obliged, hard though it will be for 
every modern zoologist, to allow ourselves to be swayed by 
physiological considerations, since here tin* purely morphia 
logical and emhryological foundations are insufficient ; ana we 
are oven forced to exclude them, at any rate in general, from 
Hitekers fundamental principle of biogenesis, which is equally 
unsatisfactory. 

The multicellular animals, on the other hand, are not mere 
aggregates of cells, such as, moreover, are not unknown 
among the Protista, but they permit us to distinguish, albeit 
frequently with difficulty, a structure consisting of three 
layers^ in that in the simplest case they possess an external 
layer of cells, which provides for sensory perceptions &c., next 
a median supporting tissue^ and finally an internal one, which 
discharges the function ol nutrition, since it clothes a cavity 
which is known as the gastral chamber, alimentary canal, &c. 

There is yet another by no means unimportant difference 
between unicellular and multicellular animals to which unfor- 
tunately far too little attention is paid, perhaps in conse- 
quence of the fact that it arises in the first place from physio- 
logical conditions only. 

For if we disregard forms which exhibit holophytic nutri- 
tion. and therefore live like a lower form of plant, and further 
neglect the intestinal parasites, which in many cases, but not 
always, an? able to absorb that which has already been 
digested by other animals, wc find that the Protozoon cell 
receives its food into itself^ di^jests it in its interior^ and 
absorbs what is suitable. I’his is a so-callcd intra-^oellular 
digestion, wliich in Metazoa, on the contrary, is Only met 
with in isolated and exceptional cases ; for in the latter extras 
cellular digestion prevails, which is accomplished on the 
principle ol one for all and all for one,’’ since all the partici- 
pating cells to a certain extent throw their digestive ferments 
into a common jiOt, in which digestion pTOcccds, exactly as 
cooking is done in a kitchen for a large number of persons. 
It follows that solid, in part absolutely indigestible bodies, are 
no longer taken up by the cells, as we found to be the case 
in Protozoa, but only fluid substances in the shape of peptone, 
sugar, fat, &c. In consequence of this, tliose morphologic* 
caily specially constructed organs for the acquisition of fbod^ 
such as we meet witli in the Protozoa in the form of pseudo- 
podia, flagella, cilia, &c., are no longer necessary. We may 
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rather reg«rd abeorpticm in the Hetaeoa as a purely ehemieal 
process, emanating from the living cells. 

Now, should we desire to construct a multicellular animal 
from a number of Protozoa, s. <7. from Ciliate Infusoria, we 
should consequently soon be confronted with a great physio- 
logical diflSculty. We could indeed easily imitate the simplest 
Metazoon type, and so arrange the cells that they should 
surround a cavity possessing an incurrent opening. But 
how would nutrition onKoed ? The group of Protozoa would 
at all events obtain tneir footl from the common cavity, but 
it would be directly introduced into the interior of the separate 
individuals, there digested, and so forth. It follows tnat in 
this construction of ours we should not get beyond a simple 
Prolozoon colony, and should still 1)0 a long way from 
obtaining a typical Metazoon. For although among the 
Metazoa there are forms which possess intracellular digestion, 
wo must novcrthcIesB not forget that it is only the endoderm 
cells which can be concerned tlicreiu. But yet all the other 
tissues must be similarly nourished, and this is effected by 
their receiving already digested matters from the intestinal 
cells. Were we able theiefore still to regard the latter at all 
events as Protozoon cells, this view would be absoluttdy 
inadmissible for the former, the cells of th^ mesoderm and 
ectoderm, and they must absorb in a manner similar to that 
of the intestinal cells whicli possess the i>ower of extra- 
cellular digestion. 

From tiie foregoing considerations it is not difficult to soo 
that the multilamellar character of the Metazoa in itself entails 
the decisive difference which sepfirates them from the Proto- 
zoa, and, further, that the multicellular character, as such, is 
insufficient to bridge over the deep gulf between the two 
principal ^oups of the animal kingdom. 

It is wml known that the title Mesozoa has already been 
bestowed upon organisms which it must be confessed are 
strange enough, and which rendered the iustiiication of the 
term not improbable. But the position of the Orthonectida 
and Dicyemids is nevertheless an extremely doubtful one, 
and points more to an affinity with the worms. The genus 
IVicAoplaatf moreover, has been with good reason assigned to 
the Metazoa by Fr. Schulze ; for although its conditions of 
nutrition may be regarded aa being still very obscure^ never- 
timeless it has not b^n possible to determine that its digestive 
processes are intracellular* 

^ It thus came to pass that the group Mesozoa once more 
disappeared from the scene* t therefore consider that I am 
eutitled to regard the chance as a lucky ouo which enabled me 
Ann* dk Mag* if* Mint. Ber. 6. VoL ix. 6 
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to discover, in & solntion of »alt obtained from a ialtrpit in 
the province of Cordova, in the Argentine Bopublic, a tnicfo- 
acopic animal, which, being a combination of a number of 
cells to form a single organism, cannot be regard^ as a 
Protoaoon ; while, on the other hand, since it exhibits only 
a single layer of cells, it cannot be termed a Metaaoon, 
although the digestive processes follow the Metazoon type. 

It follows that wc are here confronted with the first and 
only example of a connecting-link between Protozoa and 
Metazoa. 

Baltnelhy as I have named tliis newanimal, is a multicellular 
organism in which the elementary organisms of which it is 
conij)osed have so completely renounced their independence, 
that tliere Jjas bt*en developed an animal possessing a mid- 
gut as it were, an animal the intestinal cpitheliainof which is 
composed of typical mid-gut cells. Whether, nevertheless, 
there in tliis cose originally a colony of Infusoria, which 
have gradually become transformed, is a question which it is 
absolutely impossible to decide in any way whatever ; for 
unfortunately one of the most material aids to demonstration, 
t. 6. a knowledge of the development, is so far wanting. I 
have so far only met with larvm, which are certainly nni- 
cellular y and moreover have an intracellular digestion, exactly 
like a tiue Ciliate. The exteinal structure of these larvm is, 
however, of so peculiar a character, in the possession or 
ventral cilia, dorsal seta^, &c., that we aic bound at once to 
recognize their connexion with Saltndla, and are inclined to 
conclude that development is thoroughly direct. This never- 
theless leaves a difficulty of considerable inpiportance to be 
surmounted, in that the transition from the einffU cell tctlh 
intracellular digestion to the adult animal %oith actracellular 
digeetion is enigmatical and completely unexplained. 

Were we to attempt to construct our Salinella from an 
aggregate of Ciliate Infusoria, we should obtain, as we already 
know, merely a Protozcon cclony* It would then be further 
necessary to induce the indiviaual elementary organisms to 
close their mouths, empty their digestive ferments into the 
common cavity oi the intestine, and absorb the digested 
matter. This would, however, constitute a highly complu 
Gated developmental process, to which there scarcely exists 
anything analogous. 

As a matter of fact moreover Nature appears to have 
followed a different path ; for an observation, which unfor- 
tunately could not be furtlier continued in consequence uf an 
unlucky accident, points to the fact that within the larval 
cell, by means of a kind of endogenous cell-formation up<m 
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the boiljf-wftll, new and mmli ftinan«r goIU arisoi leaving a 
cavity m the interior which probably subsequently becomes 
the intestinal canal* This process is ushered in by a splitting 
of the nucleus into twO| which is indeed to be regarded as an 
indirect division, but which differs materially from mitosis. 
Further segments are subsequently nroducod, which then pass 
to the periphery of the larval cell. What afterwards happens 
I was unfortunately unable to observe. Probably, however, 
as already stated, a cell is formed round each of those nuclei 
ventral cells on the ciliated ventral side of the larva, dorsal 
cells on the dorsal side, which is beset with setm, and so on. 
Simultaneously an oral opening must he developed at the 
anterior polo and an anal opening posteriorly, and likewise a 
coating of cilia on the inner side of the young cells. With 
this the fully-developed animal would then be constituted, 
and the original digestive cavi^ of the unicellular larva, 
which, indeed, is filled with endoplasm and is not hollow, 
would have passed into the alimentary canal, which for its 
part is now free from such contents. 

It app^rs to me that this last circumstance becomes of 
qnite critical importance ^ for were the intestine also to contain 
a (digestive) plasma, this must be of a cellular nature, and 
must, since particles of food are taken in, digest by the inira* 
cellular method. But then a multilamellar structure also 
would be already in existence. 

1 have already published a preliminary communication 
upon the structure of Salindla^^ and have recently sent to 
the press a detailed paper uf>on tue subject. I may be per- 
znitt^l to refer the reader to the latter for particala|*8, since 
here it was only intended specially to indicate the closeness 
of the relations between Saiinella and the Metasma from the 
point of view of physiology, and to show that it must not be 
regarded offhand as having arisen from a Protozoon colony. 
altliougU its larval form indeed looks just like a Ciltat^ 
Infusorian ; for it is precisely the further development of this 
larva^ incomplete though my study of it was, which proves 
that It does not develop into the perfect animal by means of 
ordinary division, moch as a colony is formed from a sinp^le 
Ohoanoflagellate, but by a far more complicated process, which 
we may most fitly term endogenous celuformation* 

In conclusion, it is for the present pretty much a matter of 
indtil^nce whether we assign Skdinella to the Protoaoa or 
to the lietsaoe, or introduce it between the two as a hfeso- 
soon, where its position will be quite as disconnected as that 

* ZocL Aiiseigsr, 180], no. 867, p. 280 d upq* 
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A^Moms in the series of higher animals. Ifevertheleas, 
that it constitutes an actual transition between the two ^eat 
groups of the animal kingdom can be asserted of it equally as 
little as of an Orthonectid or of Trtchoj^lax ; for indeed we 
have here isolated links before us for which we cannot find a 
place in our system, beautifully and ingeniously constructed 
though it is, and which tend to prove how little Nature is 
amenable to a dogmatic treatment on our part, a treatment 
which unfortunately appears to take the upper hand too much 
in the biological sciences, and which would gladly exclude 
everytliing which does not fit into its narrow frames. 


XIII. — Descriptions of Seven new Species of Terrestrial 
Motluaca from South Africa^ By James Cosmo Melvill, 
M.A.| F.L.S., and John Henry Ponsonby, F.Z.S. 

[Pistes IV, & VI.] 

1» Ilelix (Pella) trichoateiroma, sp, n. 

(PI. IV. fig. 9.) 

ff, testa augustisBime sed profande umbilioata, comeo^fosoa, eon- 
vexiuBOula, subheTi, longitudinal iter oblique tonuistdata, undique 
lirulis BpiralibuB minutieBime decusBata: anfraetibus quinque, 
ultimo in medio carinato, carixia capillis brevibus aedneta ; apeiv 
tura lunari-ovata ; peristomate simplid ad marginem columsilarem 
reflexo. 

Long. 5*50, lat. 7*50 mill. 

JJab. Port Elisabeth, S. Africa. 

Judging from the description of Helix peirobia (Benson), 
recorded inom High Oonstantia, Cape of GTood Hope, but of 
which wc have not been able to examine the type, the species 
under discussion would seem to differ chiefly in the acutely 
angled keel, fringed with regular*, sliort, epidermal hairs, also 
in the form being more convex, colour dull brown, with no 
fulvous tinge, and other minor aistinctions. 

2. Helix (Pella) epetrima^ sp. n. (PI. IV. fig. 8.) 

B, testa anguste umbilicata, depressa, tonui, cornea, subpelludda, 
undique confertim stiiatula, striis obliquis rogularibus, spira da- 
proBso-convoxa; anfraetibus quatuor, convcxiuBCulis, ad suturas 
improssis, ultimo aufractu rapide aooreaeento ; apertura lunaii ; 
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perifffcomftte simplid^ acuto^ ad margmem oolamellareni breviter 
triangulatim redexo<. 

Long. 3; lat. 4*50 xnilL 

Hab. Somerset District, S. Africa* 

Allied to H, biaculpfa (Benson), from which this little 
species differs in its whorls being more discoid, greater depres- 
sion of spire, and smaller size ; the system of sculpture, so 
far as the closely ranged longitudinal striee arc concerned, 
thottgli apparently identical, is found upon examination with 
a strong lens to be far more clearly ana finely developed in 
IL biaculpta^ the striee in that species looking like finely cut 
serrations round the edge of the periphery, while in H, 
irima tliey are barely perceptible and the edge of the shell 
looks ragged in comparison. 

8, Helix {Pella) lygcea^ sp. n. (PL IV. fig. 7.) 

H. testa profunda sod angusle umbilioata, oomoa, tenui; spira 
depresBO'Oonoidoa ; anfruotibos sex (ultimo aouti-^carinato), undi- 
que conl’ertim rcgnlariter obiiquintriatis ; apertura lunari ; peri- 
stomatc simplici, ad basin rofiexo, et ad margiuem oolumoU^m 
laminam triangiilarom formauto. 

Long. 7, lat. 12 mfll, 

JBab. Natal {Lightf<^i)^ 

A conspicuous species, but one which we have not seen in 
good live condition. It is of the same horny and striated 
character of whorl as the last two species, much resembling 
B. lens (Fdr.) in miniature, but the outer lip is not so strongly 
expanded nor developed as in that species. 

4. Stenogyra cetouminataf sp. n. (PI. VL fig. 2.) 

8* testa aeute turrita, graoili, pelluoida, albo«comea, undique lams- 
sima, nitida ; anfraotibas deoem, ultimis quinque fere uniformibus, 
ad apicom sensim gradatulis, apioe qttasi^papillari ; apertura 
ovata; peristomate sixnpUci, acute. 

Long. 21, lat. 5 milL 

Hob. Bedford (FarjuJlar), 

A remarkably delicate, shinmg, pellucid shell, differing 
from all the species of the genus hitherto described, though 
its charactets are simple enough. 

6. Mknea sp. n. (PL VI. fig. 4.) 

Jp. testa sttbrimata, breviter dylindrifomu, obtusa, albcHxmiea, 
nitida, tenuissime et rsgolariter obUquistriata; anfractibus sex, 
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prope apioem obtuaatia, infra cylindraoeis ; aportara oraio^ 
oblonga, labro reflexo, albo-nitente, quadriplicato* plica parietaU 
nagna acinaciformi, prodticta valide intrante, plica labiaU aitida, 
magna, interdum baud ficquo bidontata, baaull aimplioi, minaret 
interna sobhiB margiiiem oolumellarem mammflDformi. 

Long. 4, lat. 2 mill. 

Hah. Noord Hock {Langley) and Monk’s Kloof. 

An extremely beautiful small species^ of homy-white 
colour, bluntly cylindrical; mouth ovate-oblong, slightlv 
produced, the lip shining white, thick, much reflexed, with 
four plaits ; of tnese the parietal and labial are very large, 
shining white, the basal smaller and simple, the internal tooth 
below the colurnellar margin being shining white and 
roundly nipple-shaped. This specicMs seems widely distri- 
buted and variable ; we have been able to examine a con- 
siderable number of individuals. 


6. Ennea muntia, sp. n. (PL VI. flg. 6.) 

E. testa Bubrimata, brevL oylindrifonni, minuta^ obtosa, tenui, 
comeo-fuscesconte, ad suturos impreasa, confortim rogulariter 
argute striata ; aniraotibus nex, ad apicem duobua brevibns, com- 
pressulis, tribus uniformibuB, venincosiB^ ultimo ad basin pro* 
duoto; apertura oblonga, auriculepformi, couBtrictisBima, labro 
crasso, albo-nitente, subreflexo, extus Rorobiculaio, triplioato, 
plica parietali magna valide intrante, labiah magtm orassa, inter* 
dum bifurcata, basali minoro, margine columellari iniua dontato, 
multum inorassato. 

Long. 3-60, lat, 1-50 milL 

Hob. Oriqualand East {E, J?. Sykes). 

A smaller species even than the last, to which it possesses 
many points of similarity, but the nearly closed, very nar- 
rowly auricular mouth, with shining wlute and unusually 
thickened aubreflexed lip, and prominent plicae amply dis- 
tinguish it. 

7. Ennea doHchosJcia^ sp. n. (PL VI. fig. 6.) 

E. testa oblongata, cylindraoea, pelluoide ocbracea, subnitente, 
undique confi^in obliquistriata ; anfractibuB septem, daobus ad 
apioem brevisBimis, teHio et sequoutibus lento acorescentibus, 
ultimo ad basin prolougato ; apertura parva, lalM*o idbo-nitido, 
crassiusculo, quadriplioato, plica j^irietali oonspicua, multum In- 
tranto, labi^i prominente, basali sunplicL tninore, quarts intema 
subtuB marginem oolumoUarem variabili, interdum nminmflrfoitiu. 
Long. 5, lat. 2 miU. 

ffai^ Near Port EHeabsth (LanyUy). 
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A rery similar slielV to K iiehdonia, differing in being 
composea of more whorls, namely seven, as against six, 
mater attenuation of build, and feebler development of lip, 
^ough the various plicae are arranged as those of the above* 
mentioned species* It is never difficult, however, to distin*> 
guish them. 


XIVt^^Descriptions of Seventeen new Terrestrial MollmJcs 
from South or Cent^ Africa, in the Collection of Edaar 
Layard^ Esq. By Jamks Cosmo Melvill, M.A., F.L.S., 
and John Uenky Ponsonbv, F.Z.S. 

[PlatealV VI.] 

The seventeen species which form the subject of the present 
tiaper arc from the collection of Mr. Edgar L* Layard, who 
has most kindly placed them at our disposal for description. 

1. Nanina hypochhra^ sp. n. (PI. IV. fig. 8.) 

N. testa imperforata, effuiia, pallido straminco-comeay vitrea, l»vi, 
nitida; anfractibus quinquo, planato-depreasis, ^timo rapide 
accresQsnte ; aportora ovata ; penstomate simplici, tenui. 

Long. 4*50, lat. 12 mill. 

Sah. Cape of Good Hope {Edgar L. Layard). 

A plain, smooth, shining, and delicate little species, some- 
what flattened, the last whorl much the largest, lip thin, 
aperture ovate. 

Though of simple character it does not appear to have been 
prreyiouafy noticed or described. Two sj^imens, precisely 
similar. 

2. Hdix {PeJla) rhysodes^ sp. n. (FI. IV. fig. 2.) 

JI. testa protimde sed anguste umbilicata, tenui, depresso-convexa, 
Qomeo-fuacesoento, ad apioem planato-deprossa ; atifractibos 
quinoue, apud sutoras oOmpreBsIs, undique longitu^aliter liris 
album htegttlaribus oblique dnetis, ultimo an&uotu ad mediam 
via angttlato ; apertura lunari-ovata; peristomata simpiioi, tenui, 
ad ma^aem columeUarom reflexo. 

Z.oi)g.4,laiemiU. 

Sah. ^ 8. Africa (A L. Layard). 

Unfortunately Hr^ LnyeatA ms no record of the precise 
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habitat of this little a^ies. of which there are three apeow 
mens^ two being hardly full-grown, and consequently smaller 
than that selected for the type. It falls under the ** btsculpCa 
section of Pcfla^ considcrea typical in Tryon^s Manual, while 
it is there nientioucd that the name Skvhlonia^^ has been 
employed by Anccy (1H87) for such species as nataUnais^ 
Troiteriana^ and cotyhdotiia, 

//• rhyaodva is tliin, homy, fuscous, five-whorlcd, with wdiite 
oblique lim» longitudinally crossing, somewhat irregularly, 
there being here and there small spaces left quite clear and 
free ; and the shell presents a wrinkled appearance in conse* 
qucnce. The umbilicus is deep, but narrow ; mouth lunar*- 
ovate, lip a little reflexed at the columellar margin. 

3. Helix {Pella) iuguriolum, sp. n, (PK V. fig. 5.) 

U, toRta obtoct© umbilicata, ienui, albo-oornoa, subplanata, infra 
ventrioesa; anfractibus quinque, longitndinaliter indistinct issimo 
slriaiis, trausvorsim tenuitor et minute concentrico-docussatis ; 
aportura luuari-ovata ; peristomatq simplici, ad marginem oolu*- 
mollarem paullu refiioso. 

Long. C (sp. majoris), lat. 8s50 milL 

ITah, Africa*’ (E. L. Layard). 

Three specimens, of which two are perfect. A plain, 
sinoothish, horny shell, bearing indistinct lines of longitadinai 
ribbing (when closely eammiiied with a lens), very minutely 
decussated by spiral stria*. Allied to £f. LovSni (Krauss), 
represented by only a poor spcoiiucn in the National Collec- 
tion, South Kensington, from which this species seems to 
differ chiefly in the alienee of any keel at the periphery, and 
likewise in there being no sign of epidermis, which in It* 
Lovini adheres to the ribs and renders them more conspicuous. 

4. Helix {Pella) eraieina^ sp. n. (PL V. fig. 3.) 

XI, toeta profiiude sed auguste umbilicata, lentioulari, dopresao- 
oonic^ ; anfractibus quitiquo, cinerds, undique confertim coatuHs 
lamcllosis roguloribus oblique duct is, fiammisque mfis longitu- 
diu alitor deooratiSt ad sutures quasi-crcnulatis, anfraotu ultimo 
apud }>cripheriam sorri-carinato ; ap^ura subquadrata j perisio* 
mate simplici, ad marginem columeuarem pauUum refiexo. 

Long. 2*25, lat. 3 mill. 

Hob. Bredasdorp, in sand under stones ; and Gape Point 
{E, L, Layard ) . 

A most elegant and beautiful little shell, found, as noticed 
above, by Mr. Layard in two localities ; we have taken the 
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Bred^dorp gj^oimcn as the ^pe, Though minuta, the sculp- 
ture is most elaborate, with fine oblique lirute extending over 
the entire surface. The umbilicus is deep, though narrow, last 
whorl serrately keeled, aperture somewhat square, lip simple. 

We provisionally place this species under PeUa on account 
of its similarity of texture to //. hisculpta (Benson) and allies ; 
but there can be no doubt but tlmt in some respects it 
approaches the subgenus Marteneia (Semper). 

6. Helix [Pella') baihycade^ sp. n. (PI. V. fig. 4.) 

H testa minuta, profundissime umbilioaia, tenui, cornoo>vi rente, 
planorbiformi, npice fere immerso ; anfractihua sox, oonvoxia, ad 
Buturas impresaia, liria regularibus loogitudinaliter undique cmotifi« 
anfraciu ultimo rapido acoreacente, infra effusa; poristomato 
tonui, fiimplici ; apertura lunari. 

Long. ] *50, lat. 2*50 mUl. 

Hah. Under dead leaves in the bush, Craigie Burn, Somer- 
set East, S. Africa [Miss Mary Layard Bowker). 

Another very lovely species, though minute, and conspicu- 
ous for its flattened upper whorls as ell as its deep perspec- 
tive umbilicus, the whole surt'acc of the greenish-horny snoll 
being decorated with fine longitudinal regular liras. 

Five specitnons. 


6. Helix [Trochozonites) dioryx^ sp. n. (PI. V. fig. 2.) 

If. testa eouioo-'P^^amidali, obteoie umbilioata, ad basin planato- 
convoxa, troohifonni, opaca, olbo-grisea, sorupulosa, opidormida 
brunnea tecta ; anfracubus Beptem, infra suturaa oanalicalatiB, 
costulis rugoloBis rcgulariter omiquo dispositis, ultimo ad peri- 
pberiam oarinato ; apertura qundrata •, peristomato tenui, sim- 
plioi, apud marginem odumeliarem pauUum roflexo. 

Long. 7, lat. 6 miU. 

Hah. On sand-dunes, Eobbe Bay, S* Africa (JE, L. 
Itoyard). 

Allied to JST. Folini (Morelet), from W. Africa. The 
shell is pyramidal, with conical apex, seven-whorled, the 
whorls being very deeply transversely channelled just below 
the sutures and covered with a brownish epidermis. There 
are rough wrinkled liras or riblets at regular distances longi- 
tudinally crossing the whorls, the mouth being aimplS| wxth 
slight columellar marginal reflexion* 



^ Me«Bhs. J* 0» Mdvtll and J. H, Ponsonby on 

7, Bultminus Layardx^ sp. n. (PI. V. fig. 11.) 

B. testa itnperforeta, solidttiscula^ Levi, ovato-pyramidali, apioe 
ebtaso ; aufractilms ooto, subvenf rioosis, efc ad suturas compresiiiSf 
Bummis brunncia hie illic longitudinal iter dopiotis ; apertara 
oblonga, faiico pallida ; periatomate suboxponso, Bolidinaculo, ad 
raargincm ooluniellarcTn late reflexo. 

Long. 12, lat. 6 mill. 

IJdb Kobis (i?. L» Latfard). 

This seems to us to di^cr from j5. BurchelU (Gray) in the 
smaller size, want of umbilication, greater reflexion of colu- 
mella, less ventricose whorls, and more vivid painting. Mr. 
Layard remarks that one of his three specimens shows a rather 
solid cpiphvagm tn «t<u, which would seem to indicate eestiva- 
tion at one period of the year. 

8. Bulimtnua quisgualis^ sp. n. (PL V. fig. 10.) 

B. testa ovato-oblonga, obtecto umbUicata, Candida nitenie, pellu- 
oidtt, spirtn sutuns stibimpressis, apice obtuso ; anfractibus sex, 
ventrieosulis j apertura panra, oblonga, labro simpliei, paullo ad 
basin marginis columellaris reflexo. 

Long. 7*25, lat. 3 50 mill. 

Hal. Moijambic {E. L, Layard). 

A small white, subpellucid, little species, with somewhat 
of the aspect of a Stenogyra. 

9. BuUminua lamoensia^ sp. n. (PI. V. fig. 12.) 

B. tests oblongo-turritn, obtoote umhilicata, cornea, subopoca, apioe 
obtuso; anfractibus octo longitudiualiter oonfortixn crasse obliqui- 
striatis ; apertura fere oblonga, labro simplici. 

Long. 12, lat. 4^50 mill. 

Hal. Lame, E. Africa {E. L. Layard). 

Very like a Stenogyra. being a simply formed, somewhat 
plain, turreted shell. 

10. Btenogyra Ohapmani^ sp. n. (PL VI. fig. 3.) 

B. testa gracillima, tenui, Candida, acioulari, elougato-tuniia ; 
fraotibus novem, ad suturas grodatulis, binis id apicem effusis, 
longitudinaliter oblique striatis, ultimo oblongo, recto, oolumeUa 
truncata ; apertura oblongo-ovata ; peristomate simplici, ietttu. 
Long. 9*60, lat. 2^25 milL 

Hal. Ovampo-land, collected by the late Mr. Chapman 
(K L. Layard). 
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An extremely pretty though very email ahell. of which the 
three specimens in Mr. I^avard’a collection are all more or less 
imperfect. They bear a decided superficial resemblance to 
certain marine forms of the genus Chemnitzia, the shell being 
very delicate, white, eight- or nine-whorled, the whorls 
gradated at the sutures and longitudinally finely ribbed with 
raised strim. 


11. Oiondla ocampoemta^ sp. n. (PI. VI. fig. L) 

O. testa parva, aciculari> Candida, tenuisaima, apioe obtnso ; aufrao-^ 
tibus quatuor, ultimo prodiioto, columella od basin trunosta; 
apertura oblonga, labro aimplioi. 

Ijong. 3, lat. 1 mill. 

llcib. Ovatnpo-land (B, L. Layard). 

A very elegant, pure white, four-whorled shell, with very 
obtuse apex, a little recalling the OiPciUanella aoicula (MUlI.) 
of Euro]^ and the British I^es. 


12. Pupa eUzabeihemta^ sp. n. (PI. V. fig. 13.) 

iP, testa minuta, apertc rimata, vitrea, alho-nitenio, breviter oylin- 
drica; anfractibus aoptom, Imribus subventnoosis, miuutissime 
sub lento striatuhs ; apertura rotundata, phcis duabus intrant ibua 
munita, altera parietali, altera eolumellaii volde intrante ; peri- 
•tomate paullum reflezo. 

Long. 8, lat. 1*20 mill. 

Hah. Port Elizabeth {Mica Olanville). 

This little Pupa is a shining, white, smooth species : with a 
strong magnifier the slightly ventrioosc whorls are found to 
be closely and finely striated ; the mouth is furnished witti 
two teetVnlaita, both deep-seated and extending far back, 
one parietal, the other behind the columellar margin ; the lip 
is also slightly reflexed. 

Four specimens. 


18, awmpoenais^ sp. n. (PL VI. fig. 11.) 

P. testa rimata, prolongato-eylindrioa, alba, tenui ; anfraotibus 
quinqne, ventricosis ; apertura subquadrata ; psristomate ef uso, 
dentibus duobus munitc, altero parietali, altoro subtus marginem 
ooluinellaram intrants. 

Lcng, 2, iat. 1 milL 

Edb, Ovnmporland {E. £. Layari). 

A very neat thoegh minute species, with oonspieuoosly 
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swollen whorU; the effuse lip fiiniished with two deeply* 
seated plaited teeth, one parietal, the other columellar* 

14* Ennea Botohercpy sp. n. (PI. VL fig. 9.) 

E, (e«ta minute, rimata, cylindrica, albesoenie, s^b^llnoida ; anfra^ 
eeptom, longitudinaliter tindiquo confertim oblique tcmui- 
stiiatis, anfractu ulfimo e:itua scrobioulato ; ai>crtUTa callc^a, 
trigono-ovaia ; porisiomato Irihus dontibua raunito, altero volido 
parietoli^ altero incrassato labiali, tcrtio min ore basali, subtu^que 
marginem rolumellarom ad imam fencem plica intoma aditum 
fore claudente. 

Long, a, lat. 1*26 mill. 

Hah* East London {Miss Mary L. Bowher)* 

A very small shell, but very wonderful in its symmetry, 
and complicated as regards its orifice. It is scven-whorled, 
cylindrical, the whorls being uniformly densely striated ; 
mouth somewhat triangular, furnished with Uiree teeth, of 
which, firstly, a large and projecting parietal tooth is con* 
spicuous, and also another on tlie inner thickened edge of the 
outer lip ; a smaller and simple basal one completes the 
prominences of the peristome, but a large callous piait below 
the eolumellar margin almost serves to mose the taroat com- 
pletely. 

Four specimens, but only one iu good condition* 

15. Ennea Marice^ sp. n. (PI. VI. fig. 12.) 

E. testa rimata, breviter cylindriformi, vitrea, lam ; aniVaciibus 
sex, ad apicem obtusissimis, la^vibus, linea tiansversim infra 
suturas mreumambionto ; apertura trigon(M)vaia ; porisiomato 
dontibuB qualuor instnicio, uno i»arioteJi, sccundo labioli bifor- 
cato, tcrtio minuto basali, quarto lid marginom eolumoUarom et 
intra valdo ad imam faucem penetrant e. 

Long. 2*75, lat. 1 mill. 

Hah. Under decayed leaves, Oraigie Bum, Somerset East^ 
S. Africa {Miss Mary L» BowJeer), 

A very pretty little shining cylindrical species, quite plain 
and smooth, save for a transverse, compressed, sulcated line 
encircling the whorls a little below the sutures and running 
parallel with them. The mouth is furnished with four teeth, 
ane parietal, one on the inner edge of the thickened outer lip, 
a very small one at the base, and a fourth at the eolumellar 
margin, which joins on to a large internal plait which well 
ni^i closes the throat below. 

Four specimens, all in good condition and precisely similiki^* 
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new Mothwkejirom Seuth or Central AJnea. 

We have much pleasure in associating the name of Mr. 
Layard’s ^d-daughteri Miss Mary LayardBowker, with both 
this and me preceding species, both having been discovered 
by her, and, as far as we can ascertain, found by her alone. 

16. Ennea aperoatoma^ sp. n. (PL VI. fig. 10.) 

£, testa porum rimata, oylindrica, albo-oineroa, pellaoonte ; anfrao- 
tibus HCiitom, ad apioom oomprossulis^ obtusis apud sutunis 
improssis, striis obliquis undiqwo longitudinaliter instructis; 
apertura ovato-auriformi ; poristomato crassLusculo, triplicato, 
plica parietali culmncllarique utraque prolougaia» vallda, profuudo 
iutrauio, labro intus Iridentat^. 
long. 8-7o, lat, 3*50 mill. 

Sab. Natal (/?. L. Layard). 

Allied to E. Wahlbergi (Pfr.). There arc three specimens 
on the tablet in Mr. Layard’s collection, of which we have 
taken that with the whorls delicately obliquely striated as the 
type. The other two arc quite smooth, and we would desig- 
nate these as var. lisaopJuinefiy which seems in other respects to 
agree with the ty[)e. This species is at once distinguished from 
any others of the genus described in this or our former paper 
(* Annals,’ Sept. 1891) by the comparatively open character of 
the mouth. This is ovately auriform ; the parietal plait is 
well developed ; the columcllar tooth is broaa, flat, and enters 
deeply into the shell ^ there is a small tooth at the base and 
ilie outer lip is furnished with a raised callus from which 
spring two teeth, the lower one small, the upper one larger 
and catering more deeply. 

17. Ennm acrobiculata^ sp. n. (PL VI. fig. 8.) 

E. testa rimaia, breviter c^Iindrica, albo-cineroa, subdiaphaua; 
anfraotibus novem, tribus od apioero gradiitim dcorescontibus, 
quatuor his proximis fere uniformibus, auobus ultimis mfi^oribus, 
omnibus siriis obliquis eonfortim lougitudiualitor deooratds, 
anfraetu ultimo OAtus multum scrobiculato ot prolongate ; aper- 
tfira trigona ; peristomate inorassato, plica parietdi magna, 
oolumellari valde intrante ot ad imam fauuem fere omuino aditam 
daudeiite, dente labiaU patulo. 

Long. 5*75, lat. 2 mill. 

Bah^ Natal {E. A. Layard)^ 

This shell is queried by Mr, Xisyard as appertaining to 2?, 
Krmaei (Pfr.). It is an extremely interesting little species, 
owing to the attenuated constriction behind the outer lip; the 
mourn is woU furnished with pliem and teeth large in propor- 
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tjoti to the orifice, bo that the inner throat of the shell at some 
little distance doan appears almost closed. 

Three specimens, of which two arc in good condition. 

We take this opportunity of correcting two crmrs that have 
ap)>oared. In our paper in Ann. & Mag. Nat. Hist, for Sept. 
1891 the dimensions of Cycloatoma iramvaohnae should have 
been long. 12, lat. 11^ mill. In the same paper it will be 
noticed that there is a discrepancy between the number of 
teeth in Vertigo ihaumaaia as stated in the Latin and the 
English text The lormer is correct, for it will be seen on 
reference to the plate that the shell has three teeth. 


EXPLANATION OF IHE PLATES. 


Fig, 1. Helij. 

Fig, 2. rkyBodea. 

Fig, 8 . — €j}pirima, 

Fty, 4. Orav^tyrdi^. 

Fig. 8 . preti*ruffii$i»^, 

0. — hottentota f. 


I^ATB TV. 

F'g, 7. Helix lygeeal 

Fip. 8. hypoehlora, 

Fip. 9. ~ trtehost^iroma. 

Ftp, 10, yypsinaf. 

Fy. 11. porpAy}’f>9fama 

Ftg, 12. — nettnityuensu t» 


Platk V. 


Ftp, 1. Helix lirieoeiafo^, 

Fg, 2. dioryx, 

Fp, 8 . eraUnna. 

Fig. 4. bafhyca^le. 

Fig. a, — tvyttnoium. 

Fig* 8. Cydoatomn iramvfitilenae f. 
F^. 7. Pmdium Langleyanum t. 


Fg. 8. Vitrina cingulaiti 
Fp. 9. — — zmamydra^. 
Ftp. 10. Btdiminm yuiequalis. 

Fp. 1 1 , Layardi. 

Ftp. 12. — lumovtme. 

Ftg. IS. Pupa elkabetkemU. 


Fg. 1 . CSonella tjvampoetuU. 
F^. 2 . iSttnogyra cocumhtaia. 

Fip. 8. i^kapmani. 

Ftp. 4. Fnnea iModmta, 

Ftg. f>. — tuvtitia, 

Fg, 6. — • dofichtkkia. 


l> 0 M 2 rihed in th« * Annals * 
Eitto for Bept. 1891 . 


Pl-ATK VI. 

Fig* 7, Vertigo thmmoeta 
Ftp* 8. Ermeu Bcrobioulata. 

Fp. 9. Bomhst*0* 

Fp. 10. — aperoeioma. 
Ftg* 11. Fupa orampoetma* 
Ffy. 12. Ennea Marita* 


fox Lac. 1800. 


XV * — On the Skeleton of a Chimexxoid Fish (lachvodtts) 
from the Oxford Olay of Chrintian Malfordj Wiltahire* 
By A. Smith Woolwabl, F.G.S. 

Of the later Jurassic Chimeeroid fishes several skeletons have 
been discovered in a good state of preservation in the Bava* 
rian Lithographic Stone (Lower Kimmeridgian) In 

• hchyoduB avitua i Chitnxra {Oanodua) aoUa, H. von Meyar, Fahsoi^ 
togr. vol. X* (1802), p. 87, pi. xii. — htdtyodua QumiHettUf A Wagnsfi Abfl« 
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Britain^ liowcvor, auch foasila have hitherto remained un- 
known, and Chimearoid fishes have been recorded aole|jr on 
the evidence of detached teeth and spines. At last a single 
spreimen, comparable in manjr respects with the Bavarian 
material, is forthcoming- for discnssion ; and this forms the 
subject of the following notes. The writer observed the fossil 
during a recent visit to the Northampton Museum, and is 
indebted to the kindness of Mr. T. J. George, F.G.S., 
Curator, and the Committee of the Museum, for the oppor- 
tunity of making a detailed study of the characters of the 
specimen. 

Tlic fossil is displayed on a small slab of hard clay from 
the Oxfordian series of Ciiriatian Malford, near Chippenham, 
Wiltshire, and was evidently obtained from the same horizon 
as that already well known to yield species of Lepidotxia^ 
Anpidorhynchua^ and LeptoUpta The skeleton is appa- 
rently that of a laterally-compressed fish, being shown in 
side-view ; and the cartilages seem to have been very slightly 
calcified. 'Phe total length of the original fish probably did 
not exceed 0*32 m., and its maximum depth would be about 
0045. 

'I'he rostrum is unfortunately wanting and the cartilages of 
the head aie too much cruahea and obscured for determina- 
tion. Moreover the dentition is too imperfectly displayed to 
decide whether the species is truly referable to Ischyodus or to 
Oanodus; but as the latter genus has never been obtained 
above the Lower Oolites, the specimen may be most probably 
assigned to lachyodua^ The left palatine and vomerine 
dental plates are sliown from the external aspect, the latter of 
the quadi*ate shape characterising these plates in Ischyodm. 
The greater part of the left manclibular plate is also exposed 
from the outer face, showing the deeply sinuous oral border ; 
and the corresponding element on the ri^ht side proiocis in 
front, showing the very iiariow symphysis. The individual 
being a male, a large rostral spine occurs on the top of the 
bead, with a cluster of scattered dermal booklets below. The 
base ol this spine forms a triangular expansion, witii a faint 
median crest on the inferior attached face ; and the proximal 

Cl, k. )»y, Akad, Wins, vol, ix. (1802), p, 280, pi. I 1, 
mi PfUsKuitogr. vob xxxiv. (18B7), p. 6, pi. i. 1-^, ii. 

Ogs. l-7.-^0i4m«9r0p$w iwrrtdam, K, A, von 2ytU*i, lliuadb, Paksont. 
Vo). Ui. (1887), p. U4, fig. and d. Riaas, he, eit p. 2), pi. il figs. 9- 
Xl« pL ili. figs* X 10* 

* Sir P. Kgortou, *^On some usw Species of Fossil F’iah from the 
Oxford Olay at Ohiist&iui Malford,’’ Quart, Joum Gool Soo. vol. i. (1845), 

pp. 
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end of the comparatively Blender oxserted portion ib laterally 
compressed, though apparently expanding again at the distal 
end, where it is much broken. The denticles originally 
clustered upon this spine are very slender, pointed, sigmoidally 
bent, and nxed upon expanded bases." 

The vertebral column consists, as usual, of a closely 
arranged scries of delicate calcified rin^s, of which five in the 
abdominal region occupy a length ot 0*0035 and measure 
0*004 in vertical diameter. 

the appendicular skeleton both the pectoral and pelvic 
arches are too imperfectly preserved for description ; but the 
elongated claspers are faintly shown, and these do not appear 
to liave been provided with dermal booklets or spines, A 
single denticle resting upon the jKilvic cartilage may well have 
been displaced from the group on the head. 

The aorsal fin-spine, w hich measures 0*057 in length, is 
remarkably slender and only slightly arched. The small 
supporting cartilage is conspicuous at its base. In form and 
pro|>ortions, and even in the restricted anterior area of the 
superficial striations, it agrees piecisely with the siimll spines 
from the Stouesfield Slate described as hejpiamnthuB 

and, if found at a Lower Oolitic horizon, would 
be thus named without hesitation. In Elasraobranch and 
Chimseroid fishes, however, the characters of the dorsal fin* 
spines are often unreliable and insufficient for specific, or even 
generic, determinations. 

No traces of calcified rings in the lateral line system or 
of dermal tubercles are exhibited ; but the absence at least of 
tlie former is probably due to their loss in the extrication of 
the fossil from the matrix. 

In conclusion, the Oxfordian fossil now described tends 
further to confirm the reference of the l8chyodu$^\ikii fishes to 
the existing family of Chimseridse, and a peculiar form of 
*^Lej[ttacanthu$j' already assumed on theoretical grounds to 
pertain to Oanoduiff^ is definitely proved to be at least 
Chimseroid. The impossibility of observing the Oral surface 
of the dental plates prevents, as already remarked, any satis* 
factory determination ; but the external aspect of the den- 
tition BO closely resembles that of the well-known Upper* 
Jurassic species InchyoduB Eaertonit that, until further 
evidence is discovered, the Christian Malford fossil may be 
provisionally quoted as an immature example of that form. 

• L. Afrafl«i7« Rech, Poi«i. Foss. vol. iii. (1887), p, 28, pi. vii. figs. 8-8, 

t Woodward and Slurbom, Oat. Bnt. Foas. Yertohrata (1800), p. 114. 

} Jm Agimaiz, tofih ett, p. 840, pL xl. c, figs. I-IO. 
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‘XXL—Descriptwna of now Specieo of TivsLtiviQ, from Tropical 
South America^ By Herbert Drucb, F.L.8. &c. 

Lately having had occasion to arrange the genua Eratina 
and allied gronpa for the ^ Biologia,’ I mid that I haven large 
number of unJescribed flpeciea in iny collection from various 
localities in tropical South America, many of tliein from 
Ecuador collected by the late Mr. Buckley, to which are 
added those received from other collectors during the past few 
years, I’lie species have all been compared with the types in 
the National Museum and those in the Saunders collection now 
in the Oxford Museum* 

1 believe it will be necessary to divide the genus at some 
future time when more material is available for examination ; 
but at present many of the 8{>eciea ate so rare that it is 
impossible to do so. 


Eratina artemisia^ sp. n. 

Male. — Primaries dark brown, the basal half the palest ; a 
curved white band Grosses the wing beyond the middle very 
similar in shane to one crossing the primaries in E, undulata, 
but considerauly wider: secondaries dusky while, broadly 
bordered with blackish brown, the fringe black, with four 
white spots on the outer si^lc and one on the inner marj^in 
just above the anal angle. The underside of the primaries 
pale yellowish brown, wdth the line crossing the wing much 
more extended, reaching from the costal margin to the inner 
margin close to the anal angle : a large silky white patcli 
extends from the base nearly to tne white line; a small white 
line at the end of tlie cell and a round white spot in the cell 
nearer the base: secondaries greyish white, irrorated with 
yellowish-brown scales, the outer margin broadly bordered 
with yellowish brown ; the fringes as above. The head, 
anienncD, thorax, and abdomen dark brown, the latter banded 
with tine white lines, the anal tuft yellow ; the logs, under- 
side of the thorax, and abdomen greyish white. 

Primaries very like those of the male, but shaded 
with reddish brown on each side of the white line and broadly 
cm the inner margin : the secondaries differ from Uiose of the 
male in being almost uniformly dusky brown, with a very 
ftdnt, xigaag, greyish-white line extending from the costal 
margin to the inner margin. The underside is very similar 
to the male, but considerably more red in colour. 

Expanse, 1{, 9 2 inches. 

Ann, <fc Moff. JST, Miat. Set. 6, VoL ix. 
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Hah. Ecuador, Intij, Sarayacu, Chiguinda {Buckhy^ Mm* 
Druce)* 

This species is allied to E. goniuris^ Feld. & llog. 

Eraixna mecyra^ sp. n. 

Male* — Primaries Llackisli brown, crossed beyond the 
middle by a seniihyaline yellowish-white band that does not 
reach the costal or inner margin ; the fringe brownish black : 
secondarie.H brownish black, aarkest round the outer margin ; 
a narrow yellowish-white line extends from near the apex of 
the costal margin almost to the anal aiu<le ; the fringe alter- 
nately yellowish white and brown. The underside of the 
primaries reddish bix)wn, streaked with yellow and rexlilish 
brown at the base, the yellowish- white band more distinct 
than above, and a subraarginal white line extending from 
near the apex to the anal angle : secondaries white, streaked 
with red and yellow, tlie outer margin dark brown, the fringe 
the same as above. The head, thorax, and abdomen above 
dark brown, the latter white on the underside and banded 
with very narrow yellow lines ; the auteuncB brown and the 
legs greyish brown. 

Expanse 1| inch. 

jSao. Colombia, ^ntioquia, Frontino {Salmon^ Mm* 
Druoe)* 


Eratina rhesa^ sp. n. 

Male, — Primaries dark brown, partly crossed beyond the 
middle by a whitish hyaline bana, which becomes wider as 
it extends to the inner margin, the fringe alternately brown 
and white: secondaries brown, palest at the base and along 
the inner margin ; a large rod spot on the inner margin 
slightly above the anal angle ,* the fringe alternately brown 
and white. Underside ; primaries reddish brown, thickly 
irrorated with yellow scales j the white hyaline band crossing 
the wing beyond the middle is more distinct, and a waved, 
submarginal, yellow line extends from the costal margin near 
tlie apex to the anal angle : secondaries brown, streaked with 
yellow and white. The head, thorax, and abdomen dark 
brown, the collar yellow, the anus reddish brown ; antenna 
and legs greyish brown. 

Expanse inch. 

Hah* Bolivia {DuckUy^ Mm* Dr ace)* 
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Eratina tnedama^ sp. n. 

Male . — rrimaries claik brown, ftlightly grej^jsh at the base; 
a wiilo yellowish hyaline band croasoa the wing beyond tlic 
middle irom liir costal margin almost to the anal angle, but 
not reaching it, the band is widest just above the anal angle ; 
the fringe alternately brown ana white : secondaries dark 
brown, crossed about the middle from the costal margin to 
the anal angle by a straight, rather wide, yellowish hyaline 
line, below winch on the anal angle is a red spot ; the Iriiiges 
alternately blown and white. Underside: primaries red- 
dish brown, with the band crossing the wing considerably 
wider than oii the uppeiside; a subrnarginal yellowish- 
white waved line extends from the costal margin near the 
apex to inner margin, where it almost joins the inner 
band; the base of the. wing is streaked with yellowish 
white : sccoiulaiies reddish brown, the veins mostly yellowish 
white from the base to about the middle ; a rather wide central 
pale yellow band, bordered on the outer side with deep rod, 
crosses the middle ot the wdng from near the costal murgiu to 
the anal angle ; a largo orange-coloured spot close to the anal 
angle ; the Iringe ol the primaries brown, tl»at of the secon- 
daries alternately brown and white, d'he head, thorax, 
antenna}, and legs dark brown j the abdomen brown, banded 
with fine white lines. 

Expanse 2 inches. 

liah. Ecuador, Intij {Buckley^ Mue. Druce). 

This species is allied to IL mecyra from Colombia, but the 
secondaiies are considerably broader and not tailed as in that 
insect. 


Eratina aroma^ sp. n. 

Piiinariea dark brownish black, partly crossed about 
tlic middle wdth a scmihvalino bund ; the fiingc alternately 
browm and white : seconnaries brownish black, crossed about 
the middle by a w ide pale primrose-coloured liand ; a bright 
roi spot close to the anal angle ; the fringe alternately white 
and black. Underside : piimaries dark reddisli brown, palest 
on tlie outer margin ; a rather wide submarginal yellowish 
line extends from the costal margin near the apex to the 
anal angle ; the semihyaline band is more distinct, reaching 
the costal and inner margins : the base of the wing is streaked 
with white ; secondaries redaUh brown, with the veins near 
fhe base white, the red spot close to the anal angle considerably 
larger than above. The head, thorax, and abdomen dark 

7 # 



100 Mt. H. Dmce on nw Spocioo ^EratlDa 

brown, the abdomen banded with fine yellowish*white lines, 
the anal tuft yellow ; the legs, andcrsiae of the thorax, ana 
abdomen dart greyish white ; antenme dark brown. 

Expanse 2 inches. 

i/oo. Bolivia [Buckley y Mus, Druoe). 

A very distinct species ; in form it resembles E. medama 
from Ecuador. 


Erattna ITewitsont^ sp. n. 

Jfafc.— Primaries black, partly crossed at the end of the 
cell by a curved whitish hyaline band that becomes lobed 
nearest the outer margin ; the inner margin streaked with 
creamy white, the fringe dark brown : Becondaries creamy 
white, shaded with black close to the base ; the outer margin 
from the apex to the anal angle broadly banded with black ; 
the fringe dark brown, with two white wpots on the outer 
margin. Underside of the primaries rich reddish brown, the 
veins near the base yellow ; a streak at the end of the cell 
and two streaks extending from the base pure white; the 
hyaline band is more distinct than on the upperside, reaching 
the costal margin j a submarginal dark yellow waved line 
extends from the costal margin near the apex to the anal 
angle; the fringe alternately white and reddish brown: 
secondaries creamy white, the base and outer margin reddish 
brown, the veins near the base yellow ; a bright yellow sub- 
marginal line extends from the apex to the anal angle. The 
head and thorax dark browu : flic abdomen pale yellowish 
brown, banded with fine black lines, the anal tuft yellow : 
antennee black ; the underside of the thorax, abdomen, ana 
legs greyish white. 

Expanse 1| inch. 

Ecuador, Sarayacu [Buckley ^ Mus. Druce). 

Eratina artemis^ sp. n. 

Female, — Primaries brownish black, palest near the base ; 
a rather broad yellowish-white band partly crosses the wing 
beyond the cell, but does not reach eitner margin ; the fringe 
brown : secondaries black, with a large creamy-white spot m 
centre, the outer edge of which is in the form of a short broad 
tail, the fringe black and white. Underside : primaries deep 
reddish brown, becoming black on the inner margin ; the 
veins near the base pale yellow ; the white band crosses the 
wing from the costal margin to the inner margin near the anal 
angle; two fine submarginal, waved, yellow lines extend 
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from near the apex almost to the anal angle : aecondaries, the 
middle part of the winfj creamy white, the base, outer and 
inner margins deep redtluh brown, the veins all yellow ; two 
fine dark yellow submarginal lines extend from the apex 
round the outer margin to the anal angle ; the fringe black 
and white. The head, antennfe, thorax, and abdomen black, 
the abdomen banded with fine yellow lines j the legs and the 
underside of the abdomen greyish white. 

Expanse IJ inch. 

Uah. Colombia {^Staudlng^r^ Mu», Druoe). 

Tliis species is allied to E. Ileioitsoni from Ecuador, but 
differs very considerably on the underside and iu the shape of 
the white mmkings on both wings, 

Erntina Eucklegiy sp. u. 

Male , — Primaries deep black ; a pale primrose-yellow, 
rather broad, elongated spot beyond the cell, the veins near 
the base pale yellow 5 the fringe black : secondaries deep 
black, elongated into a broad tail on the outer margin ; a 
large round pale primrose-yellow spot about the middle of 
the wing, not bordered with black on the inner margin ; the 
fringe black, excepting a small spot on the outer margin and 
the point of the tail pale yellow. Underside of both wings 
dark brownish red, the markings the same as above ^ the 
veins at the base of both wings pale yellow ; the fringe on 
the outer margin of the secotidarics alternately black and 
yellow. The head, thorax, abdomen, and an ten use black, 
the abdomen banded with pale yellow ; the legs, underside of 
the thorax, and abdomen yellowish white. 

Expanse inch. 

Hm. Ecuador^ Savayacu {Buckley. Mub. Druce). 

A beautiful little apecica, veiy diatinct from any other 
known to me. 


Eratina arocha, sp. n. 

Male , — Primaries dark brown, with a curved hyaline 
streak partly crossing tiie wing at the end of the cell ; the 
fnnge alternately brown and white: secondaries red, the 
otttcr maigin nan-owly edged with brown ; the fringe alter- 
lately red and white. Underside : both wings reddish brown, 
the secondaries with a yellowish tinge on the outer margin ; 

B mics crossed beyond the middle with a gn^ish-v^te 
; secondaries crossed from the costal maj^n near the 
apex to the atuU angle by a veiy fine waved white line, edged 
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on the outer aide with dark red. The head, antennas, thorax, 
abdomen, and legs dark brow^n, the abdomen banded with 
very fine yellowish linos. 

Expanse inch. 

Hah, Ecuador, Sarayacu, Chiguinda {Bvekhy^ Mm, 
Druee). 

The tliree male specimens before mo do not show any 
vaiiafion ; the female is unknown. 

Erathia meduihtna^ sp. n. 

Male , — rrimarios dark brown, with two round hyaline 
Sj^ots beyond tlie middle, the first close to the costal margin, 
the second below, nearest the outer margin ; the fringe brown : 
secondaries pale yellowish brown, the fringe the same colour. 
Underside : piimaries and secondaries pale yellowish brown, 
primaries with the spots as above, secondaries crossed alx)ut 
the middle fiom the costal margin near the apex to the inner 
margin slightly above the anal angle by a very faint waved 
brown line. The bead, thoi*ax, abdomen, antennae, and legs 
dark brown. 

The female is almost identical with the male. 

Expanse, <? ? 1 inch. 

Hah. Ecuador, Chiguinda {BucJeley^ Mas. Z>r«ee). 

I'his species is allied to E, arocAa, fiom wdiich it is at once 
distinguished by the two hyaline spots on the primaries and 
the very much paler colour of the secondaries, also by the 
very diflcrent underside. 

Erattna hosora^ sp. n. 

Female. — rrimarics daik brown, palest at the base, partly 
crossed fiom the costal margin beyond the middle by a band 
of four hyaline spots, the second and third spots the smallest, 
the fourth the largest, the fringe alternately brown and white ; 
the costal margin is slightly iSldish from the base to about 
the middle: secondaries daik brown from the base to about 
the middle, and broadly round tlm outer margin from the 
middle of the wing to anal angle bright red, the fringe reddish 
brown. Underside : primaries from the Dnse to the band of 
spots blackish brown, tlie apical portion of the wing yellowish 
brown ; secondaries pale brown, crossed from the costal mar- 
gin to the anal angle with a rather wide band of the same 
colour, but considerably paler. The head, thorax, abdomen, 
antennal?, and legs dark brown. 

Expanse 1 inch. 

Hah. InU-rior of Colombia {Wheeler^ Mus. Druee). 

This species is allied to urocha from Ecuador. 



from Tropical Souih Amerioit. 


10 $ 


Eratina ca2>tMf sp. n. 

/^»»ia&.~PriniarieB and flecondarics deep black j a wide 
semihyaline whitish band crosses the wing beyond the middle, 
but does wot reach either margin ; the fringe black, excepting 
at the apex, where it is ■white : secondaries with a very fine 
submarginal white line, the fringe whita Underside : both 
wrings very dark clarct-colour, me markings as above, the 
veins i»f the secondaries white* The head, antennm, thorax, 
abdomen, and legs black. 

Expanse inch. 

Ilah* South-east Brazil, St. Catharlna {if us. Druce). 

This species is allied to E. siliquata^ Guen. 

Eratina mcLsuray sp. n. 

Femah. — Primaries brown, greyish at the base, with a 
large elongated spot at the ena of the cell ; secondaries white, 
witli the base and outer border broadly Ixirdered with dark 
brown; the fringes of both wings alternately brown and 
wdiiie. Underside : primaries reddish brown, the veins at 
the base pale yellow ; a wide white band crosses the wing 
beyond the middle from the costal margin to the anal angle, 
beyond which is asubmorginal row of small yellow spots almost 
forming a waved line ; secondaries white, the base and a large 
irregular-shaped spot at the anal angle reddish brown, the 
outer margin dark brown, with a submargiual yellow Hue 
extending from the apex to the anal angle ; the fringe alter- 
nately brown and white. The head, autennee^ thorax, and 
abdomen dark brown, the abdomen oanded with fine white 
lines ; the logs greyish brown. 

Expanse It inch* 

Hah, Ecuador, Chiguinda {Buckles^ Mm* Druce). 

A small species, not closely allied to any known to me. 


Eratina msdia^ sp. n. 

Fmxah . — Primaries black, with a rather wide, elongated, 
white spot at the end of the cell : secondaries black, with a 
large, central, white, round spot in the middle and extending 
to the inner margin : the fringes of both wings alternately 
white and black. Underside : primaries brownish black, the 
inner margin white from the base to near the anal angle; two 
bands partly cross the wing from the costal margin ; the apex 
of the wing is irrorated with white scales : secondaries white, 
broadly bordered with dark brown, the base and the outer 
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margin thickly irrorsted with yellow scales. The bead^ 
thorax, and abdomen black i Riitonnie black; the underside 
of the abdomen and legs greyish brown. 

Expanse inch. 

IJao. Ecuador, Chiguinda (BucJclcy^ M us. D nice). 

This species is allied to 1C. masura, but it is very differently 
marked on the upper- aud undersides. 

Eratina pelona^ sp. n. r 

Female. — Primaries black, slightly greyish at the base 
and along the inner margin ; a rather wide white band at the 
end of the cell, but not reaching either margin ; the fringe 
brown and grey ; secondaries gieyish blown, with a slight 
greenish shade, the outer margin edged with black, the fringe 
alternately grey and brow'n. Underside: primaries reddish 
brown, the white band extends to the costal margin and 
almost to the anal angle ; a white spot in the middle of the 
cell and several small yellow dots near the aT>ex : secondaries 
pale yellow, the outer margins broadly bordered with dark 
brown ; the marginal line yellow ; a rather wide, zigzag, 
submarginal, white line extends from the apox to the anai 
angle ; a white streak in the cell and three below the cell 
betw'eeii the veins. The head, thorax, abdomen, antennie, 
and legs dark browm. 

Exnanso inch. 

liao. Intenor of Colombia {Wheeler^ Mxis. Druce). 

This species is very distinct from all others known to mo. 

Eratina Wheeleri^ sp. n. 

Female. — Primaries very dark brown, palest near the base ; 
a very pale, almost wliitc, band partly crosses the wing at the 
end of tlje cell, but docs not reach either margin ; the fringe 
alternately white and brown : secondaries dark brown, with 
a large ovahshaped, pale yellow, semihyaline spot below the 
cell ; a reddish-brown spot at the anal angle ; the veins at 
the base of the wing yellow ; the fringe alternately yellow 
and brown. Underside ; primaries dark reddish brown, the 
base to about the middle pale stiw-colour, the veins near 
the base yellow, the band as above, but very much more 
distinct, and extending from the costal margin to the anal 
angle, where it becomes a fine lino only; a pale yellow 
wavea lino partly crosses the wing near the apex : secondaries 
pale yellow, the base, inner and outer margin broadly bor- 
dered with dark brown ; the veins all yellow ; a bright 



m 


Jkm Trcpimi &uik America. 

itreal[; extends partly round the outer marein from the anal 
angle; the fringe alternately yellow and dark brown. The 
head, thorax, antennae, and legs brown/ the collar ydlow; 
the abdomen dark brown, banded witik yellow. 

Expanse If inch, 

liaa. Interior of Colombia {Wkeder ) ; Autioquia {Salmon^ 
Mua. Druoe), 


Erattna arlahatesy sp, n. 

Male , — Primaries dark brown, greenish brown at tlie base, 
the veins white to about the middle of the wing ; a narrow 
white band crosses the wdng beyond the middle from the 
costal margin almost to the anal angle, but does not quite 
reach it ; the fringe dark brown: secondaries greenish brown, 
the outer margin dark brown, the veins all while from the 
base to the inner side of the daik marginal brown band ; a 
lon^ red streak close to the anal angle ; the fringe alternately 
white and brown. Underside : primaries reddish brown, the 
base and a wide baud beyond the cell pale ^ cllowish white ; 
the veins at the base of the wing yellow ; a waved submar- 
ginal yellow line extends from near the apex on the costal 
margin almost to the anal angle : secondaries reddish brown, 
all the veins and two bands crossing the wing pale yellowish 
white j a sulmiarginal reddish line extends from the auex to 
the anal angle ; the fringe alternately yellow and orown. 
The head, thorax, anUmnee, and aUlomeu dark brown, the 
abdomen banded with tine yellow lines ; the anus yellowish ; 
the underside of the thorax and abdomen pale yellow ; the 
legs dark brown, 
hJxnanso 1| inch, 

Uao, Bolivia {Buckley^ Mua, Druoe)* 

This species is allied to lineata, 

Erattna faventia, sp. u. 

MaU* — ^Primaries dark brown, crossed about the middle 
byi* ] pale priiun>se*colouro<l band, wliich becomea wide and 
lobe-altapcd near tbe anal atiglo ; on the costal margin it is 
quite narrow ; a subapical yellow sti'cak touching the costal 
margin : aecondaries pale prinirose-colonr, the base dusky 
brown, the outer margin from the apex to the anal angle broadly 
bordeivd with dark brown, uineh dentated on the inner edge ; 
tbe fringe almmately yellow and brown. Underside : prj- 
muiee yellowish brown, the primrose>ooloured band as above, 
and a submaiginal pide yellow band : secondaries very similar 
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to tlio uppersidc, but paler in colour, and with a row of brown 
apots crosfting the middle of the wing. The head, antcnnse, 
tliorax, and abdomen dark brown, the abdomeu banded with 
fine yellow lines ; logs dark brown. 

Female almost identical with the male. 

Expanse inch. 

HaO, Ecuador, ("higuinda {Huckle^y Druce), 

'j^his species is allied to E* Whceleri from Colombia. 


Eraiina Whitelyi^ sp. n. 

Male. — Primaries black, the veins at the base white : a spot 
at the end of the cell, a round spot below near the anal angle, 
and two small spots on the costal margin near the apex all 
white ; secondaries deep black, with a large central, almost 
round, creamy white spot abemt the middle of the wing, which 
extends to the inner margin j the fringe alternately \^ite and 
black. Underside very similar to the uppersidc, but con- 
siderably browner in colour, the veins at the bases of both 
wings white : primaries with a white band, which crosses 
from tlie costal margin to the outer margin near the apex : 
secondaries with two streaks and a round spot close to the 
anal angle both wdn'tc. The head, thorax, abdomen, antennm, 
and legs black, the abdomen banded with narrow wliite lines. 

The female is identical with the male. 

Expanse 1^ inch. 

i/ao. East Peru [Whiielyy Mus^ Dnice)^ 

Eratxna necyaia^ sp. n. 

Female. — Primaries deep black, with a dark blue gloss ; 
the cell, three spots beyond, and one elongated streak telow 
the cell bluish hyaline white ; three spots forming a short 
band close to the apex bluish hyaline white : secondaries 
bluish hyaline white, with the veins, the costal mar^u, 
and the outer margin deep black, glossed with dark blue. 
Underside : primaries the same as above, but with a reddisli 
tinge : secondaiies with the hyaliue part as above, the dark 
parts being all of a rich lake-colour, the base of the wing 
chrome-j^ellow ; a rather wide, marginal, silveiy-white line 
extends from the apex to the anal angle. The head, thorax, 
antennie, and abdomen bluish black j the collar white : the 
underside of the abdomen banded with white j the legs black. 

Expanse If inch. 

i/a6. Colombia, interior {Mm, Drwee) . 

A very distinct species allied to E. pohliha^ Fold. & Bog. 
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Eraiina sp. n. 

Female. — PrimaricB deop black, the veins at the base, a 
narrow streak at the end of the cell, and part of the inner 
margin creamy white ; the fringe black : secondaries semi* 
hyaline white, broadly bordered with deep black from the 
apex to the anal angle. Undersiile : primaries brownish 
bl^'k, with a reddish shade, tine veins from the base to the 
middle pale ycllowisli white, the streak as above, but 
extending to the costal margin: secondaries as above, with a 
rather wide, submarginal, dark red line which extends from 
the apex to the anal angle. The head, thorax, and abiloracn 
black; the collar and tegulm yellowish white ; the abdomen 
banded with white ; antennm and legs black. 

Exnanae incli. 

J/ui. Ecuador, Chiguinda (Buckler/ ^ Mu$. Druce). 


Eraiina iryphoaa^ sp. n. 

J/o/e.— Primaries : the costal margin, apex, and outer 
margin broadly l)ordcrcd witli dark brown, the inner portion 
of the wing white ; a large yellow spot close to the apex ; 
the fringe dark brown : secondaries white, the base and outer 
half of the wing dark brown ; the fringe brown. Underside : 
primaries as above, with a second yellow spot close to the 
anal angle ; secondaries as above, with a marginal greyish 
line, which extends from the apex to the anal angle; a large 
yellow spot at the aiml angle. The head, thorax, abdomen, 
antennao, and legs dark brown. 

Expanse inch. 

H(W. Ecuador, Intij (liuckley^ Mue. Druce). 

This species is quite distinct from any known to mo. 


BlBLIOaiUPntOAL 2TOTICE. 

Lee CcquiUee MaHnea dee CMea de France. Par AuKoiriji Looian. 
P. B. Baillicro ct Fils ; Paris, 1801. 

Tars work forms a companion volume to the * Prodrome do Malaoo* 
Jogio Franyaisc, Catalogue g^n^ral dee Mollusquos viranis de Franco, 
Mollusques tnarms,* by tho same author, and each may be regarded 
as supplomeniary to the other. 

The * Prodrome * contains a olassided list of the marine mollusks of 
France, with more or less oompleta synonymy of tho species and full 
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details respecting localities. It does not, however, inolnde descrip- 
tions of the families, genera, or spocies, and is unillnstratod. On 
the contrary, in tho present volume wo diid short diagnoses of the 
various groups and spooios, end a woodcut of a typical spooioB of 
each generic and sectional grouj>, but no complotx* hj nonymy, merely 
a reference to tho original descriptions and M. Locard’s and a few 
other works. Precise habitats are not quoted, but only tho parti- 
cular sea in which the various forms occur, and tho bathymetrical 
distribution is indicated by three stones, namely the littoral, the 
herbaceous ( aarhiminarinn), and tho comlliue. 

The elttShiflcation adopted is practically the same in both works, 
but we notiot‘ a few omissions and alterations. For example, no 
mention is made of the familiw Xenophoridte and Hiphouariidie, 
both of which occur in the ‘ Prodrome.* Tlio genus Isocardia is re- 
moved from tho Cardiidu' to the Oypriiiidao, Ou'ce and A.^taHr from 
the Cyprinida) to tlm Astartidm, Galeomma from KoUiidm to Oaloom- 
miduD, SponilyluB from t Istreidm to Hpondylidm, and in the Brochio- 
poda MeyathyriB^ and Thf^jrideu are placed in tho family 

MegathjTridie instead of TorohratulidaQ. 

In the first hundred pages, which are a fair sample of the rest, 
we observe that half a dozen genera and about ten species occurring 
in the ‘ Prodrome ’ are here abandoned ; at least eight species are 
placed in different genera, and in about a do'/eii instances the namos 
of S])ecie8 have been changed. Wo also find about twenty «o^lled 
neu* itpitcies and at least twenty-five otliers not contained in the 
* Prodrome * ! 

This excessive multiplication of 8];>ecies could not occur anywhere 
except in France-— for that is tho s|)ecial function of the NouvoUo 
doolo in that country. By all serious conchologists this practice is 
strongly oondemnod, and no opportunity should be lost of loudly 
protesting against it. What is more ridiculous than the supposition 
that within the last five or six years !M. I^*ard has discovert^ about 
a hundred and sixty species of MoUusca (one seventh of the total 
number in the l)ook f) from tho shores of France, which have escaped 
tho attention of his compatriots and others for a hundred years ? 

This is the only work as yet publishod which contains descriptions 
(albeit they are too brief and inadequate) of all tho known shells 
met with on tho French coast. It consists of 884 pages of text and 
is illustrated with 848 fairly good woodcuts. 

1^0 reference whatever is made to the soft parts or animals, and 
the shell-bearing spocios only are treated of; oonsoquently such 
groups as tho Cephalopoda, Kudibranoliiata, PteroiKida, Hoteropoda^ 
and a few others are entirely disregarded* These are serious 
omissions to scientific students, for w'hom, however, the work is 
probably less intended than for shell-ooUootors. 

In conclusion, we cannot commend this volume as ^xissossing any 
special scientific value, not is it in any way comparable with tho 
works of Forbes and Hanley and Jeffreys ou tho KoUusoa of the 
British coasts. 
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MISCELLANEOUS. 

A MuUiceUular Infu»or(an^Uke Animal, 

By Prof, JoHAionm Fkhnzbl, of Cordova (Argentine Republic). 

Afior sending to the press a preliminary report upon my investi- 
gations into the microacoinc fauna of this locality I disoovorod, on 
making a fro«h examination of a small salt-water aquarium » a really 
remarkable microscopic creature, exhibiting indeed many relations 
to the Ciliata, bub sharply separated from that group on the one 
hand by its multicollular character, and on the other by its woll- 
dijBTorcntiated oliraontary cavity, without, however, being directly 
referable to Uie Ccolcutorata, owing to tho fact that only a ein^U 
layi^r of cells ia present. 

For tho investigation of the salt-pit fauna of tliis region 1 had pro* 
cur<»d a few htros of a solution containing about two per cent, of salts, 
obtained from a salt-pit in the south of the province of Cordova. It 
wiis some time l)efore a few Flagcllata &c. were developed among 
di*ca3ing matter, and tlioso presented so few noteworthy characters 
that 1 abandoned mj researches. On casually resuming my studies 
I found a nuinW of little creatures, of which I would here give a 
brief description ; the animals were mot with nt the bottom as well 
as upon the glass sides of tho vobsel, but not free-swimming. 

The external form is fchat of a itibo, somewhat pointtxi in firont 
and boliind, and slightly flattened dorso-von trolly, so that it may b© 
termed bilateral. Th<^ ventral surface is flat, the dorsal, on the other 
hand, tolerably evenl}' arched, so that tho transverse section ia 
approximately semicircular. 

The ventral surface is clothed with delicate cilia, by means of 
whicli tho animal moves actively along, twisting about at the same 
time like a snake or worm. The dorsal and lateral regions, on the 
eoutrmy, are not ciliated, but bear a sparser covering of short setae, 
lu front, nearer tho ventral surfac#*, w^e find an oral opmiaff ; poste- 
riorly, exactly terminal in position, an anal ttj)erture of smaller size. 
At the former opening longer and stouter cirri arc jflaced, by the 
active movement of which jmrtioles of food are whirled into the 
mouth. 

A well-developed cuticle or similar firm dermal layer is wanting ; 
nevertheless, as in tho Ciliata, the meinbrono of the colls, or limiting 
layer, is more strongly dovebpedou tho outer side, almost possessing 
a double contour, though it is alwajs very delicate. 

The wall of Ibis tube-shaped organism is furnished by a tingU 
layer of tolerably large, almost cuboid cells, all of nearly equal siee, 
lUavhig a oyllndrioal lumen, whioh is closely packed with foreign 
bodies, such as particles of sand, bacilli, diatoms, vegetable matter, 
ht* This is the intutiiml cavity^ which commonocs in front at the 
month and terminates posteriorfy at the anus. 

The etdls are all more or less similar in structure, tho difference 
eOiaaisting, ^ already stated, in the fact that those of the ventral 
side are dliated on their free surfaces. In all cells tho surface 
which is turned towards the lumen of tho intestine is also doUoately 
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ciliated, thereby an octiTe movemeni is imparted to the intestmal 
contents* 

Tbo oral opening, which is not quito tormina! in position, is over- 
to}>pod by Olio eel! in front. The cirri, which 1 have previously 
mentioned, uro borne upon Uiis cell, as well na u]K>n the others sur-^ 
rounding the mouth. These colls arc therefore well differentiated 
from the remainder, so that altogether wo have to disliuguiah three 
dilforont kinds of ccJla. 

'rhe limits ol each individual cell are distinctly visible, and almost 
in tlio centre of each there is a largo roundish nucleus, containing 
several smaller nucleoli, which may usually be made out even in 
the Ining animal. The remainder of the contents of the coll are of 
H finely granular nature, though it is iinpoftsible to detormine with 
certainty whether the nutritive contents of the in tost ino are reiooived 
into the ooIIb in solid form. 1 am inclined to believe that this is 
not the case. A hrw globules ot tat, on the other hand, are diih- 
c«jrniblo in most of the cells. 

1 frt‘<iuciitly found those animals of different sizes. Growth 
simply results from Uu‘ reduplication of colls by division, which 
takes place in such a way that the nucleus first becomes more liomo- 
geneous, since the nucleoli disappc^ar from view. The nucleus, 
which has become elongated, then constricts, as does also the coll 
almost at the same time, whereupon complete division ensues, the 
nuclei first separating from one another and thou usHuniing a 
roundcHl form. They subs<*quoutiy bocomo clear again and exlubit 
the nucleoli. ‘Whether during this apparently direct division of the 
nucleus morphological changes take place in its interior it was 
iiniiessible to delermine in living specimens. Himilarly it has not 
yet been possible to decide whether a tnae nuclear membrane is 
present, and, if so, how it behaves during the divibion. At uU 
events, in observing the process no change can bo detected at the 
murgiri of the nucleus, 

Uiifoitunatoly I have not yet suocoodod in killing the animals 
euocessfuUy, as on the addition of foreign matters Ihoy at once 
melt away exactly like Infusoria, since tbo oells separate from one 
another, assuming a spherical shape, and then flatten out after losing 
their cilia. 

With regard to reproductim^ two methods appear to exist, lu 
the first ^acc, in large individuals, a transverse division tokos place, 
which vividly recalls the similar proc(»ss in Vatcniila &o. The cello 
of iho middle region usually first divide ; a oonstriotion of tho animal 
then sets in at this spot at right angles to the longitudinal axis, 
while a new mouth is formed in the posterior division, since a few 
cells upon tlio ventral surface separate from one another and give 
rise to an opening, at the same time producing stronger cilia. tJ])on 
this llie whole is constricted off, and the two animals are set free 
and swim away. 

Besides this, however, we find corrugation, with subsequent 
oncystment. Two individuals apply themselvofl together by their 
ventral surfaces, and discontinue the movement of their cilia. They 
then become shortened and rounded into a common spherical mass, 
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whareufxm a ov»tic membrane in differontiatod. As to wbat happens 
afterwards ana in the interior 1 am sorry to sny that I am unable as 
yet to give any aooount. Nevertheless it was still possible to see 
that the cavities of iho intc^stines disappear, apparently owing to 
continued multiplication of cells, so that finally the entire contents 
of the cyst are composed of similar colls, I am inclined to believe 
tlmt each of theso coils represents a young anhial, which, after 
boing sot free, rov<*8 about by aid of its cilia like one of the Ciliata, 
anti by further division develops into the adult form ; for I observed 
in the some salt-water small unicellular organisms, ciliated on the 
ventral surface only, yot bearing a fow cirri in front. These are 
possibly the young forms (larva ?). — ’ZoologiseJter Auzrtger, xiv, 
Jahrg., no. (I3th July, 1B91), i>p. 

On (he (Growth of ike Shell in Helix asporaa. 

M. 1») VlJ.LF.POlX. 

We know that tho growth of the shell in pulmonato (lastropods 
takes place b} the formation, at the edge of the test, of a soft and 
diaphanous zone, which speedily hardens, 1 have specially studied 
this forma tiou in Helix aeperiia^ L. 

The opiderinis which gives rise to it is jiartioularly interesting 
owing to the hj’^ahue spherical globules, 10 p to 12 /i in diameter, 
which cover its outer surface. Their nature is organic ; they jiersist 
on the oldest shells, and 1 have reasons for thinking that it is to 
similar formations that wo must attribute the markings which are 
to be found on almost all the shells of the genus Helix. 

In animals in course of growth, the thickiMied border of tho mantle 
is always applied against the peristome, and tho free edge of the 
eindermis, folded inwanls, buries itself, but without any connexion 
with the tissues, in a very narrow deft whioli runs round the whole 
oiroumfercnce of tho collar. Immediately ladiiud tliis cleft, we 
observe beneath the o 2 >idormiB a white zone bounding tho mantle in 
its entire breadth. 

The doponitioii of calcareous matter takes place on tho intornal 
fneo of the opidormis, at somo distance from its margin. Tho origin 
of these products can bo understood by examining sagittal sections 
of the collar and mantle. 

The white zone, or bandelet, is a gland comiwsed of fiask-sbaped 
oells, with very long necks, and granular contents, which bury 
themsjdvos deeply in the subisoent tissue. The action of acetic acid 
and oxalate ot ammonia disdoses the presence of calcareous matter 
in those cells. 

Hehind tliU bauddet tbo mantle is clothed with a columnar opi* 
theliam, containing pigment or colourless grt^nulations. 

Immediately in front of tlie bandelet the epitbolium invaginates 
to form the groove in which is lodged tho free extremity of tho 
Otfi^nnis. The bottom of tho groove is oooupied by an irregular 
plexus of cells, which, in a sagittal section, present the appearance 
of epithelial cells out obliquely and extending to a greater or less 
distance into tho oonnooiivo tissue. Theso colls contain transparent 
CphoFules, presenting all the chacaetors of the globules of tho 
epidermis. 





There ie thus formed in the oonneotive tieirae a series of regular 
glandular sacs, adhering one to another. On teasing out the tissues 
of the living animal it is seen that these gland-oells attain consider- 
able dimensions, and that iho globules are formed at the expense of 
their granular protoplasm. The globules originato and grow in 
vacuoles, winch become successively hollowed out in the protoplasmic 
mass, so that finally the cells are nothing moic than transparent 
masses formed by an agglomeration of little delicato-walled alveoli 
enclosing the globules. Tho latter, on being set free, probably by 
simple rupture, emerge at tho bottom of the groove, where they 
attach thcraselvos to the fine organic membranu seorotod by tho 
epithelium. 

The calcareous and mucous glands are absent, as stated by 
Loydig*, in til) tho jmrts covered by tlio shell, and 1 was able to 
prove that tho calcareous glands of tho collar, conformably to tho 
opinion of Homi>or, do not contribute in any way to the formation 
of the test. 

Tho only elements which take part in the production of the 
latter are, commencing from in front: — ^1) Tho pallia! groove, 
where is formed tho opidermis with tho glandular sacs, which pro- 
duce the globules, and the existonoe arid function of which I believe 
I am tho first to describe; (2) the bandelet, or pallial gland, on 
which appears t<i devolve the secretion of the calcaroous matter ; 
(3) the pidlial opitholium following the bandelet, which provide® 
tho shell with its pigmont and complotos its calcification by the 
deposition of organ o-caloareous layers, homologous to the layers of 
nacre in the Pelecyix>d8. 

1 determined, moreover, that, wlxen it/ie animal has attained its 
full size, the bandelet ami ihi glands wWi glohides h<ive completely 
disappeared. 

It is only tho epithelium of tho mantle and of the pulmonary sac 
which retains its activity, for tho purj»ose of contributing to the 
internal thickening of the test, and eJso of replacing the loss of 
portions of it, as is shown by the following experiment, which 
indurates tho rapidity and activity of the secretion. 

If we lay bore a portion of the surface of tho pulmonary sac, 
by removing a friigment of the shell, it is possiblo oven at the end 
of an hour and a half to two hours to detach an extremely delicate 
organic motubrano, covering tho whole surface, and strewn with 
rhombohodral and radiating crystals of carbonate of lime. If 
allowed to remain, this membrane thickens very rapidly, and finally 
closes up tho opening with a solid calcareous wall. 

In no case (contrary to the statement of 0. Picard t) does the 
mucus produced by the collar or the mouth take part in this pro- 
cess of reparation. 

As regards the activity of the pallial opitholium, it is such that, 
during two conseotitivo months, 1 was able to observe animals, 
which wore dojirivcd of food, reproducing every day the organo- 
calcaroous membrane which I removed every morning . — Cmnptse 
lUndus^ tome cxiii, no. 7 (August 17, 1891), pp. 317-310. 

♦ T^oydig, * Ihe llautdecke und Bchale der Gastropoden/ 

t Dr. O. Picard, ^ flint, dos Moll. terr. et fiav. qul viveni dans Is 
ddpartcinent de la Somme/ 1840. 
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XVII, — Tht Earthworms of the Vienna Museum, 

By Frank E. Beddaud, M.A,, F.B^S.E. 

[Plate VII.3 

r«OF, Claus iia« been bo good as to let me examine tlie 
collection of earthworms preaorv^l in the Vienna Museum^ 
which includes the forms described by Bchinarda in his 
* Neuo wirbollosc 'riiierc’ as well as a numl>er of unnamed 
species from various localittoa, 

Schmarda^B species have been so long a mystery to the 
students of this group of Annelidsi tliat I am very glad to Ihi 
able to identify them* 

^^Hypogoeon heieroBtiohony 

Schmarda's diagnosis of the species runs as follows :*-« 

^ Series setarum in dorso odo, binm in autica parte conver* 
getfites^ in postica divergontes.** 

OWrlji therefore, it should not be placed in the genus 
Jlypogawn as definea by Savigny ; for that genus has nine 
setis per segment, the unpaired seta being dorsal iu position. 
Sueb a character is quite sufficient to distinguish a genus, 
though no doubt the existence of this ninth seta requires 
forther proof. 

♦ * Neus whhollo^s Thkvs idlMio, 1861 , Bd. ii 
Am. dk Mag. N. M%bL Bat. 0. Fb^ ix. 8 
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^^Tlypogiron hetcrosticMon^^ iB not a BpecioB of Pemor’a 
genus M*hich Kosaljaa recently shown f to be iden- 

tical with Oi^oscolcjr of F. S, Leiioknrt J, as might be inferred 
from Sclmijirda’s diagnosis^ but belongs to tin' genuB 
'JMu‘rc are three or four speciinena of ihirt species in the collec- 
tion from Ecuador and the CordilleraB. 

It appears to diHcr from Anitun the only s[)Ocies of 

the genus at present known, and may be described as 

(1) Anteus hetorostichon (ScJim.). 

(PL VII. %B. 1 and 7). 

JIgfm/tpo7i hetcrodichoHj Sclimarda, Nouo wirb. Tbioro, Bd. i. IlnU’to ii. 
p. Ji2. 

The P])ecic8 is about 10 inches or so in length, with a 
diameter of 12 millim. anteriorly. 

The colour (in spirit) is yellowish wdiite anteriorly and 
bluish posteriorly ; the blue colour is due to the thinness of 
the integument and the dark colour of the intestinal contents. 
There appears in fact to be no pigment in the skin at all. 
The seta3 have ])recisely the arrangement which charactcriacs 
the other species, os is indeed set forth in Schraarda’a dia- 
gnosis quoted abovc- 

The 8dm present the form wJu’ch is illustrated in fig. 7 ; 
they arc perhaps ratlier stiaiglitcr (h^ss curved) than iu many 
other earthworms : fig. 7 c renresents the free extremity of 
the seta more highly magnified ; it is seen to be covered with 
faintly marked ridges. The genital seta^, which occur upon 
the clitellum, arc rather more than twice as long as the ordi- 
nary seta", ; the proj)oi’tioii8 are as indicated in figs. 7 a and b : 
a is of course a cliteiJar seta ; the basal portion of this seta is 
curved, the rest of the shaft is nearly straight ; at the free 
extremity the iFlges are very strongly marked. The setfle 
appear to be precisely like those of Anteus gigas 6 and of 
lihinodrilua H. 

The nephridi(;pores, which commence upon the first ecti- 
gerooB segment, are placed as in the genus Anteus^ in front of 

• ** ]V(6moire6 pour servir h Vblstohre des Lombricions terrfwtres,^ 
Nouv. Arch. Mue. t. viii. p. 57. 

t Sul GeoBcoltx moaimua, Louck.,*’ Boll. Mus. Zool. Torino, vol. iii 
no. 40. 

t ^*Oeo»cole,Vf Leuck., oin neuet Geschlecht von liing^^UrinorD," Zool. 
BrucbHtUckO; Hoft ii. 

5 ^‘Descriptions of Eartli worms.— VI. On AnUetu gigmp Perrier, 
Notes Leyden Mus. vol. xiii. p. 77 ; Perrier, he, vtt, p], i. figs. 10, 11, 

II “ On the Slrnclure of a new Uenus of J^umbricidao (77wwmodniu$ 
Ouliehni),^^ Proc. Zool. Soi. 1887, p. 154. This worm is really a 
dntm. 
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the outermost seta of the dorsal couple ; this is of course more 
apmrcDt when the setaa diverge posteriorly. 

Tlie clitellurn is developed in ono specimen and occupied 
scginenls xv.~xx!ii, Hiere are two pairs of calcifcrous glands 
in segments xii. and xiii. Tlicse glands^ as in TJrochmia^ 
stand out from the walls of the cosopnagus instead of being 
attached to them along tlieir whole length, as in most earth- 
worm'^ ; they are sulxjonical in form, the apex being directed 
away from the gut. A large branch arising from the dorsal 
vessel on each side supplies the anterior glands, entering them 
at the apex. 

The principal difference, however^ wliich this species shows 
from eitiier of the other two species is in the sperm -sacs ; 
instead of l>eing represented by a single pair of long tongue- 
shaped ” organs, the spcnn-sacs of Anteus heterostichon 
are two pairs of small boaics attaclied to the anterior septa of 
segments xi. and xii. 'I'hcy appear, in fact, to resemble those 
of Ant^wt g\ga». 

It is noteworthy that this species, like the other two, 
posaosscR no spermatheca; the absence of these structures 
seems to characterize the genus. 

The nephridia fall into two scries; up to the twelfth aog- 
inent they have an exceedingly long muscular duct, which is 
shown by Horst in his figure^ of the nephridium in AnUma 
gtgaa. I traced a delicate tube passing from this tuft of 
tubules forwards into the segment in front, wliere it doubtless 
ends in a funnel. PerviePs figure f of the nephridium and 
his description give an erroneous idea of the structure. The 
description runs as follows : — Ces urganes prdsentent d’ail- 
leurs dans ces deux anneaux et dans Ics sept suivauts qui 
font dgaloinent partio de la ceinturo un calibre plus conaiddr- 
able. Au lieu d’etre pclotonn^s cornme chez la plupart <les 
Lombrics, ils sont simpiemeut un peu ilexueux ; tear calibre 
cst sufBsant pour qu^on puisse^ les injocter facilemont par 
Icur orifice ext^rieur. qui est lui-m6mc fort apparent sur la 
ceiuture. Ohacun d’eux cst termini par une sorte de houppe 
formdc par une sdrio dc replis membraneux implantds sur sa 
portion terminale libre. Cfcttc houppe constitue le pavilion 
vibratil au milieu duquel s’ouvre le canah’^ This description 
implies that the convoluted tuft of tubdles is really a largo 
ftinnel. 

Neither Perrier nor Horst noted that the posterior nephridia 
ara.4tllterent in atructuro from the anterior series. Alter the 
twelfth segment (in the present species) the nephridia still 
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have a large terminal aac ; but this Hea along the transverse 
axes of tlie body in cluao contact with the septa and ia 
fnrnished with a ca'cum which lies on the distal side of the 
external pore. 

Perrier has indeed lemarked that the posterior nepliridia of 
Aftteus piffaB aic Jehs in calibre tlian the antenor and are 
attached by a inembiane not icproscnted in the anterior serieR ; 
but he says nothing of the ca‘cum (Rupposing it to exist in 
that Rpocies), 

It IS frequently the case in this family of earthworms 
(Geoscoleciclae) that the antenor nephridia differ in structure 
from the posterior. In Hhinodnlits Gtflielmi* precisely the 
same differences exist as in the present species. 

The pjesont species of Anieusj like the other species of the 
genus and like so many other caith worms, has several 
speiially Ihiekened se}>ta lying in the anterior region of tlie 
body. In AnUus hetm'OBtichon there are four of these imme- 
diately following the gisszard and separating segments vi./vii., 
vii./viii., \ni/ix,, ix./x. ; behind these is another, thinner, 
septum W'liich largely covers the septum in front, just as these 
cover each other successively in the way that Perrier has 
described. 


Species of Anteus. 

Is the above species really distinct from Anteus aigas 
desciibed by Perrier, and more recently by Horst V I am 
convinced that it ia distinct, and, moreover, I believe that 
Horst’s species is not the same as either Pcirier’s or the one 
that 1 have just described. 

The points of difierence between Anteus heterostichon and 
Anteus gigas are of course to be found mainly in the diver- 
gence of the setm posteriorly and in the commencement of the 
jwsterior set of nephridia in the thirteenth instead of the 
twentieth segment in the latter species, 'I'hero can be no 
confusion as to these points, os Perrier’s description is perfectly 
clear. With regard to the 8ct» he says (p. 62), ** Les soies 
sent disposdes, comme chez Ic Lombric ordinaire, en quatre 
rangdes de paires, deux rangdes sont francheinent veutrales, 
deux latdrales, Ces rangdes sont constamment paralibles 
d’une extrdmitd h I’antre da corps, et les soies de diaque 
paire sont toujours tibs-rapprochdes I’une do rautre.’’ 

Dr. Horst considers tliat the species which he investigated 
is Anteus gigas. But in that form, as in Anteus heterostichon 


* Peddard, he. dt,, woodcuts figs, aud 6, 
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and in Geoecolew maxtmu$y '^the Betsd in the posterior segments 
have also a tendency to separate.” 

The clileUum also is less extensive than in Antem gigan^ 
though this point is of less importance and mainly due to a 
difference in the state of maturity in the two B{)ecinien8. 
Finally it comes from a different locality 

U'hc following is a definition of the three s))ecies* I reserve 
the generic definition until the next section. 

1. Antem gigae^ Perrier. 

AfUftM Perrior, Nouv. Arch. Mus, t. viii. p. 50. 

1 metre Ifi centim. in length. Setae strictly paired. Six 
strong infundibuliform septa following gizzard. Clitellum 
occupying segments xHi.~xxix. (?) Nephridia changing in 
structure in the twentieth segment. 

//fii. Cuyenue. 

2. Anteus Beddavd. 

Anteun yiffm, TlorHi^ NoIob Lo>d. Muh. voL xiii, p. 77. 

86 centim. in length. Colour (in spirit) bluish green, 
darker dorsally ; clitellum brownish. Setm paired, Inwining 
separated slightly from each other posteriorly. Clitellum 
occupying segments xiv.-xxxii. Three pairs of calciferoua 
glands ; six strong septa following gizzard. 

JJab, Brazil. 

8. Anicus heterostichon (Schmarda). 

Jiyp^Hfftan Itetermtiifumf Schranrda, Neue wirb. Thiore, Bd. i. llalfte ii. 
p. l4. 

25 centim. in length. Colour (in spirit) whitish brown, 
f. e, no pigment in skin or very little. Clitellum occupying 
segments xv.-'xxiii. SetfiB strictly paired anteriorly, widely 
divergent posteriorly. Tw o pairs of calciferoua glands. Four 
stiong septa tollouiiig gizzard. Posterior nephridia from 
those oi segment xiii different in structure from anterior, 

JJah, Ecuador and the Cordilleras. 

AJUntties of Otvua Antcua. 

Vaillant has recently proposeil to unite the genera Aniens 

* I do not mention the omameut**d setue, on tho aasumptioTi that they 
sliKi Hiffcjet in } and yot Ponier, who dihro\exed thefte ioti© in 

Mmsdniiis, says nothing about their e^istencH in Anfeus. Indeed he 
reniiudcB on p. 145 hw memoir^ when giving briotly the rhaTtict 4 *r 5 of 
the genera> that in Anfeua the are all alike, i. o no/ modified upon 
the clitellum. 
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«md Mierochcpta a propnaition with which I cannot agree. 
No doubt there is a close nfBiiity between Antms and Mtero^ 
cihcBta ; but the points of difference are numerous and, collec- 
tively at least, of considerable importance. Thus in 3/toro- 
chafa the setce are not ornamented, even those of the clitellar 
segments; the nephridia differ from those of Anteus; the 
single calcifeioua gland is a dilatation of the oesophagus ; the 
sT)crm-sacs are not at all like those of An/em^ and, finally, 
the spcrinatheca of Microchata are a number of small sacs 
situated behind the segments which these structures usually 
occujiy. Benhani has suggested t that similar spermatheem 
may have been overlooked by Perrier in Anteus; they do 
not, I am convinced, exist in that genus. With Rhmovlrilm^ 
however, Antem shows such close resemblances that they 
amount, in my opinion, to generic identity. 

Until the publication of Ilorst’s paper uj)on Antens and my 
own upon ludnodriJm OnlMmi the two genera appeared to 
be \ciy difierent. We now know that the ornamentation of 
the set as and the diftcrence between the ordinary setai and 
the clitellar seise arc the same in l>oth genera and that the 
nephridia have the same relations and structure (there being 
an anterior and jiosterior series differing by the presence or 
absence of a ca?cum to the duct), and that the genitalia show 
no differences }. The elitellum in lihinodnJm Ouhelmi is 
neaily coextensive with tiiat of Antvus Juierostichon ; indeed 
that species of lUnnodrtlus and Anfeus heteronttchon link 
together the more divergent forms of either genus. The only 
points in which the two genera differ are 

(1) The presence of a greater number of calcife.rous 

glands ; and 

(2) The presence of an elongated prostomium in 

drilus. 

As to the firrt point, it may be remarked that the number 
of pairs of caleiferous j^uebes is not the same in all specicaof 
Jihinodrtlus^ llierc are six pairs in Bhinodrilua Tcnicatei and 
liliiriodrilua Gulielniiy eight pairs in Bhtnodrilua ttcuador^ 
ienaia || ; we know nothing about these glands in Bhinodrilua 

• Annelt^s/' in * Suites fi i luff on,’ t. iii. p 1S4. 

t <♦ An Attt»rapt to Olabsiiy liirtbwomis,’^ Quart. Joum. Micr. 8ci. 
vol. xxxi. p. ii65. 

i Kxcept norbaps in the presr*nce or absence of «perniathee». In 
imii H]M>rnmthec8b ha\e ne\ex been found; in parttiitmia 

Pen ier did not meet with them, but ho examined only one individual : f 
found thorn to bo oceaainnaily wanting in Rhnodinltti iiulklmu ^ 

II lionhuui, liK* ctV. p. 253, 
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foarcuioxuB* If the number of tlie glands were constantly the 
same the character would liave more importance. 

With regard to the prostomium, I quite agree with Perrier 
that the modlHcations of this alone are not sufficient to base 
generic characters upon. In view of the close resemblances 
in the clitellum, seta^, nephridia, and genitalia, between 
dfilm Qulielmi and Anteus heterostickony and the considerable 
difForenccs between the several species of each genus, it is 
difficult, I think, to maintain the two genera. 

AnteuA also shows resemblances to ueoscotec which nearly, 
if not quite, amount to generic identity. 

The divergence of the setae postenorly which occurs in 
AnteuB heteroBtiohon is a new character in Anteus, but is one 
which characterizes OcoscoUx — at least Geoscolex maximus*, 
another character of Oeoscolew ntaximns, which I shall refer 
to again in desciibing that species, is slinred by Antem and 
lihinodrilus — tliat is, the oruaineiitatiou of the sehe ; the 
clitcllar setaj, it is true, are not different from the rest, but 
neither arc they in Anteus gigas (?). Oeoscolcx, however, is 
distinguished by the long spcrni-sacs, of wi n a there is only 
one pair, by the muscular atrium, by the veidral nejihridio- 
pores, and the alwence of any specialization in the nephridia 
of the anterior segments, and by the single i>air of calcife* 
rous glands. In the meantime, therefore, 1 should prefer 
to n^tain the g<'nus Oooscotex as dUtiuct, but to merge 
Anteus and liliuuHlrilus 


(2) Geosoolex xnaximus, F. S. Leuckart. 

(PI. VH. figs. 2 and 8.) 

maximvH, F. 8. Zool. Jtviicli.«»lneke, 11 eft ii. 

*J\tanwi hrmUwtmis^ Perrit^r, Nouv. Arch. Mih. t. Tiii. fi?. 

There is a single speeimen of a worm which I refer to this 
species ; it is labelled ^^Lumhneus jHiuCisetis,^* and was collec- 
ted near the river Patin, in Colombia. 

The specimen measures 264 inches in length by 18 millim, 

a I may mention in cotiiioxion with tho prostomiuin (so-called) of 
IthinadtHw that I have recoatly iavostigatwl n of hiacketa with 

a similar pnMJoss, which proves to he m evHgmnblo tube lying in h diver- 
tieulum of tlio buccal cavity just ui front of and btmeath tlte brain. 
Vallliint'g account of the pivistomlum in Rhumintm Agrees with my 
obaervaiions upon *♦ ^Nind anon the hwrhi^fn just referred 

to. 1 do not tbiuk that the presence of Uds stincture can be regarded sb 
of generic iniportanoe in either case ; tho fact of its occurrence m species 
of two genera widely removed though certainly belonging to the same 
family is against mgi^ing this ^ troiupe ” as of special importance for 
systeniaiic pur{H)ues, 
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in diameter at the clirellnin ; it ia of an intense brown colour, 
almost black, the intersegmental grooves being grey, Perrier 
does not mention the colour of his specimens. 

Tlie only points in the structure of the worm to which I 
wish to call particular attention are the calciferous glands, 
wliich were mistaken by Perrier for a part of the circulatory 
system ; the structure lettered ccb m his figure ^ is really a 
calciferous gland t of a conical form : a blood-vessel arising 
from the dorsal vessel enters this gland at the apex, and looks 
very much as if it Mere simply continuous with it ; however, 
in the specimen in the Vienna Museum the blood-vessel gives 
off a blanch which ramifies over the surface of the gland 
before it cnteis its substance ; this does away with the rc-sern- 
blance which tlie gland bears to a simple enlargement of the 
voKcular tiunk which supplies it. In the segment in front of 
this, t, c. the twelfth, is a large body which apjiears to be in 
coniiejcion with the calciferous gland. This is really a 
dilated “ heart,” and there is another pair coually or nearly 
equally luige in the next segment in front. The condition of 
this specimen did not permit of a conclusive settlement of 
this question ; but I have l>een able to get some evidence in 
favour of this view of the anatomy of the parts. 

A port uni of the conttnts of tlie body lettered H in the 
diawing (PI. VIL fig. 2) was extracted and teased in gly- 
cciine ; it was evKlently simply a blood-clot. On the other 
hand, a portion of tlie contents of the body, lettered (7u, wdiich 
J take to be a calcifeious gland, show^cd a series of elongated 
blood-clots wdiich woie surrounded by a layer of granular 
debiis; ibese clcits were highly suggestive of the coagulated 
contents of the blond-spaces wliich lie in tho folds of the 
calciferous glands of other earthwoims; the granular sub- 
stance round the clots would be in this case nie remains of 
tlic cnithelium. As to the connexion between the calciCerous 
glands of each side and the heart, w^hicb J^errier figures, it 
undoubtedly occurs, though perhajis it is more apparent than 
real. In the first place there is a septum between the two j 
they occur in different segments, both being attached to the 
septum would give an appearance of an actual connexion ; 
there may, however, be a short branch from the heart to the 
calciferous gland. 

The setoj of Oeoscokx are said by Perrier to possess no 
interesting peculiarity. 1 understand by this that he regarded 
them as similar to those of Lumbricun* J fiiul, however (see 

^ Lor. rii. pJ. i. fj^. 16 , 

t J>i. Benham lutbrma me that he bae come to the same couduaum. 
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fig. 8), that, aa in Anieus^ the distal extremity of each seta is 
ornaincnled by slight ridges with a jagged outlino, Thp setm 
present tlie same character on the cliteTlum and at the poste- 
rior extremity of the body, I may remark that it is not 
always easy to detect the ornamentation of the sette. It in 
not sufficient to strip off a bit of the cuticle and then to 
examine under the microscope the cuticle and the setm that 
have been accidentally detached in tearing it off. The cuticle 
itself in such a case frequently obscures the markings on the 
setaj, 

I’ho sets? must be picked out one by one ; this is quite 
easy witli a largo species like Oeoncohijc mnximus] when the 
body is opened the cavities where the selaj are planted are 
seen in be v(»ry large, and the setm can bo readily seized with 
the forceps and detached. 

'riiP nephridia open, as Perrier and Lcnckart stated^ in 
front of the ventral seta^ ; they have a large muscular vesicle. 

In the anterior region of tlie body the nephridial duct passes 
straight from the tutt of tubules to the external pore ; in the 
hinder region this duct is bent upon itself, but there is no 
eipcum such a^s is found in AntetM^ The uephridia there- 
fore show only the very slightest traces of the specialization 
into an antciior and u postciior series that is found in Aniens. 
The funnel, as in other earth worms, depends into the segment 
in front of the one in which the nephriuiutu lies, 

Tlic sp( rui-saca are long and were doubled uj»on tlieinselvos 
In the specimen wliich I exarnintK.1. The vas deferens where 
it leaves tlu* sperni-snc runs at first forwards and downwards 
side by side with the duct of a nepliridiura ; it opens into a 
large mu’^eulor sac which occupies tiu'ce or four segments and 
is constricted wdieins it passes through the mesenteries, I di<l 
not notice the three bands figured by Penier* attached to the 
atrium. 

There are, as Perrier has staled, no spermathecse. 

( 8 ) ^^Perichwta Uucocycla,^^ 

The collection contains a number of individuals labelled 
with this name. One smallish individual (no. 16) is evidently 
the ty]>e figured by Hchraarda, Being quite immature, it is 
impossible to be absolutely certain whether it is really iden^ 
tieal with a lai^e indiyiduai measuring 37 inches in length, 
wliich has a similar label. So far as it was possible to form 
an opinion from the arrangement of the setce (which show 
dorsal and ventral gaps) anci fiuni the general appearance of 

^ Xoc, tii. pi, 1. %. 15, 
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the worm it is identical. **^Per%chmU% Uucocyda ’’ is there- 
fore the same species as Merjasoolex cwruleus^ in spite of the 
differences of colour shown in Schmarda’s figure and in 
Bourne’s 

The synonymy of the species will therefore stand thus : — 


Mef/afcofer '!Vmplet<w, Ann. 8c Majf. Nat. Hiflt. 1H15, \t. 00. 

P^richrrta lencw^ifcla, Hohmarda, None wirls'll. 'J'lderw, JM. i. Halfto ii. 


p. 

Vhuroch<r>tfi J^eddard, Twnifl. Hoy. Hoc. Edinb. \ol.xxx. p, 48J. 

Mi(;aitvohx Moaeleyi^ Vaillant, Annel^, Suites a Biiffoii, 1. iii. p. 07. 


^^Perichaata cingulata^^' Schm. 

The collection contains two specimens, one of which is 
the ty|>c of Schmai'da’s species. This is sexually mature, so 
that 1 can de8cril)e its extemal characters more accurately 
than has bt'cn hitherto done. Vaillant t apparently con- 
founded several species together under the name of Peticluvia 
cingulatay as Perrier pointed out ; but none of those species 
arc really identical with ScUmarda’s. It is, in fact, not a true 
Perichiptn at all. 

1 shall refer to it here as 

(4) Hegascolez cingulatus, Schm. 

(PI, VI 1. figs. 

IWicIttPta cinyvtatu, Hchmarda, Neuc wirboll. 'rhitire, Bd. i, llulfio ii. 
p. U, 

Non VcricMa dnanMcty Vaillant, Ann. Sci. Nat. IHOh, p, 225. 

Non Mfycucijliu cinyuUituA^ Vaillant, Anuel^s, p. 72. 

I refer this worm to the genus Meganoolex principally on 
account of th<j fact that the vsetu' arc not arranged in a perfectly 
eoutimious circle round each segment, but are interrupted by 
dorsal and ventral gaps, as, for instance, in Mngaecolex 
ca'ruleus. 

The clitellum consists of five segments, Vi?!, xiii.-xvii. ; 
setm are present upon all these segments, but vary in their 
numbers on different scOTicnts. The first segment of the 
clitellum, the thirteenth, has a complete circle of setaft marked 
of course by the same dorsal and ventral gaps as are the rows 
of setm upon the pro- and post-clitellar segments. The four- 
teenth, fifleenth, and sixteenth segments have each thi*ee sotsa 

* Mf>mncolcjr c(pruhut*y Toujpleton, from Ceylon,*^ ^c.. Quart. 
Journ. MicT. Sci. vol xxxii. pi. vi. 

t ** Noto ftur rAnatomit' de deux e«p«cos du aeuro l^^wfuHay See* 
Ann. Sci. Nat. t. X. (1808) 1 225. 
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upon each side of a median gap. The eighteenth segment 
has five or six sette upon each side of the median gap. 

Dorsal pores are j)re8cnt, and cotuinenco^ as in AJeffascolex 
armattifiy between segments v,/vi. 

Tlie oviducal pores, as in MegoBoolox generally, are double ; 
eacl) ])ore lies in front of the innermost seta of segment xiv. 
The male pores are upon segment xviii. No setae lie 
between Uiem ; they are placed in the line of the setae. 
Each pore is surrounded by prominent lips, and there is a 
genital j)apilla in front of and behind each pore ; the papillae 
in question are upon the boundary-liiies between segments 
xvii./xviii. ami xviiL/xix, 

In Sclmiaula’s figure of the species the clitellum is depicted 
as commencing with segment xv. ; but in the text it is stated 
to commence after tlie thirteenth. 

When tlic worm was opened by a median dorsal incision 
the intestine was partially cut into ; otherwise the viscera were 
uninjured. Five of the intersegmentnl septa were specially 
thick and a)^p<'avcc! of a brownish colour, the thin septa Innug 
bluish 01 colourless. The tiist thick septum follows imme- 
diately after the gi^xard ; in front of the gizzard lies the first 
recognizable septum, which is also rather thick ; between 
this and tlic septum tollowing the gizzard is a thin septum. 
The thick septa are hound by numerous isolated muscular 
strands, which show interference-colours, Tlie number of 
tlietu appeared to me to be unusually great for so small a 
worm ; they were jiarticiilarly abundant in the gizzard-seg- 
ment and in those lying in front of the gizzard. 

The alimentary tract presents the usual divisions ; the first 
four segments were occupied by the buccal cavity, pharynx, 
and a part of the oesophagus. Tiic buccal cavity was largely 
evertea; the pharynx did not present the compact appear- 
ance which is usual in this organ ; the muscular fibres forming 
its doi>al wall and connecting it with the parieles wore greatly 
broken up into bundles running chiefly in a longitudinal 
direction ; this was no doubt due to the protrusion of the 
buccal cavity and the consequent pushing forward of the 
pharynx 5 the fifth segment %vas entirely occupied by the tnso- 
phagUB — the gizzard lying in the two following ; the fifth seg- 
ment is not boundtd posteriorly by a distinct septum, but 
the 8ii;th and seventh are separated by a septum. The forward 
}}OBition of the gizzard and the presence of a septum dividing 
the two segments in which it lies arc characteristic of the 
genus M€Da9ooleasy at least these features are not met witli in 
(a. The terminal section of tlie cesopliagus is 
exceedingly narrow, and the huge intestine suddenly begins 
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in the fifteenth scginent, ita calibre being three or four tiraea 
that of the CDaophagua. 

The dorsal blood-vessel is single. The cerebral ganglia 
lie opposite to the furrow separating the first from the second 
segment ; they may nossibly have been pushed forwards 
with the everted buccal cavity. 

There is only a single pair of sperm athec9>, which in coni- 
pensation arc very large ; thejr occupy nearly the whole of 
the available space In segment ix., ana indeed they materially 
encroach upon the cavity of segment viii., of course pushing 
the septum which divides the two segments in front of them. 
Kach spermatheca (fig. 10) consists of a largo thin-walled sac 
(sp) filled willi hard coagulated yellowish matter; thiscommu- 
incates with tlui exterior by a duct which is very thick-walled 
and has a metallic yellow colour ; connected with the duct is 
an equally thick- walled, somewhat oval diverticulum (</), which 
becomes constricted just before joining the spcrmatbccal duct; 
at this ])oint it is furnished w*ith twosuWdiary diverticula (rf'); 
each of ihese small diverticula is really double and consists of 
two globular sacs (fig. 11,^0 opening by a common duct. 
These minute sacs, less than a pin’s head in size, are opaque 
jellow’ and contain sperm. The spc'nnathccal duct after it is 
joined by the wide diverticulum becomes somewhat dilated and 
opens on to the exterior just Ixjlow the mesentery dividing its 
segment from tlu* cighdi. Ho tar as I could make out there 
a|>pcnicd to be some slight variation in the number of tlio 
small poucJics belonging to the diverticula; but as the speci- 
men is a unique one 1 am not in a position to give details 
the recording of whicli would have necessitated the destruction 
of the specimen. The aperm-sacs occupy segments x. and xi. ; 
I am not quite certain whether tlicy roach the twelfth seg- 
ment. 'J1ic atria have the lobate form so characteristic of 
tlie Periclisptidm, but they are nevertlieless rather unusual in 
one j)oint of structure : in all atiia of this kind of which I am 
acquainted with from figures or description or from my own dis- 
sections the muscular duct which leads to the exterior comes off 
from about the middle of the glandular mass, and is generally 
comparatively short and curved into a horseslioe- shaped form ; 
in McffaBcolex cingvlatus the atria lie on either side of the 

f ut, to w hich they are closely attached ; more generally one 
nds the atria adliereut to the ventral parietes. They are 
long and narrow, and extend from the eighteenth to the 
twenty-fourth segment ; although lon^ and narrow, they have 
not the tubular form found in the atria of Acaruhodritm and 
otiicr gtuicra; they arc composed of numerous lobules of 
various sizes. The duct, however, comes off from the aOte- 
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rtor end of the atrium in the eighteenth acgmont ; it is rather 
long and coiled, and opens on to the exterior without any 
terminal dilatation* The structure of the atria is thus very 
intn eating, inasmuch as they present us with characters 
intermediate between the ** lobate and tubular ” form of 
atiium. As both forms of atria are mot with in the Poricha5- 
tidm^ though the lobate is the more common typo, the inter- 
mediate condition is retpiired* 

(Mosc to the point where the atrium perforates the body- 
wall on its way to the exterior is a sac containing penial 
8cta\ Those setre differ (see fig* 13) from those of M&]a^ 
Acnlejr armains^ the only other species of the genus in which 
they have been hithcito figured* They are sharply beat at 
the extremity, which is beset fora short distance with minute 
ilenticuldtions. 

Coi responding to tlie papillce which I have rcfeiTed to in 
describing the external chaructors arc four round white glands. 

^^Perxclmta hrachycycla^^^ Schm. 

This is also a Megascolex ; there is nothing but the colour 
to distinguish it from Megascolex cingutotos^ since the clitellum 
was undeveloped, and since I liuve not been able to compare 
the inteimal organs. As there is the colour difference I shall 
for the present assume the distinctness of the species, and 
rename it 


(6) Megascolex brachyoyoliis (Schm.). 

Periohotta braek$/cpcia, Bchmarda, Kuue wii^bell. Thiere,Ild i. Iltilftc ii. 
p. 14. 

Megtt 0 oolffx hrachyepoku, Vaillaat, AanelCs, p. 88. 

The characters upon which Schmarda relied to distinguish 
the species from the others described by him was the form of 
the setm ; it is now known that the form of the setm cannot 
be relied upon for the discrimination of the species of Peri^ 
chmta. This is certainly my own experience, and Prof, 
Bourne, who has examined a large number of species^ remarks 
that, 0 ^ept in special cases, the shape of the setm is of little 
use fy Aslassificatory purposes.^’ 

T /dorsal and ventral in the circles of setss are not 
so well marked as m AT. cingulatus. 

The first dorsal pore is, as in that species, between seg- 
ments v»/vu 

The oviducal pores are double. 

The male pores are upon the eighteenth segment ; in front 
of and behind each of them is a genital papilla ; these lie, as 
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in M^gaseolex cingyhitus^ upon the interscgincntal groovea 
xvii./xvilL and xviii./xix., but appear to be rather (liffercnt 
in position, in bo far as tliey are not precisely above and below* 
the genital pure, but both outside of it, 

(6) Pericliata viridis, Schin. 

Vt^nvhff^tn nV/V/w, Srliranrda, Neue wiibell. Tlii<a’e, Jbl. i. llrilfte ii. ji, l^i. 

M (‘(ffiacvk' t vniJisy N'aillaut, Anm'l<5rt, p. H7. 

Beyond stating that this species is a true Perivhvia 1 have 
no further observations to offer about it. None of the speci- 
mens were matuie, and no distinctive characters could there- 
fore be drawn up. 

(7) Pontoscolez arenicola, Sohm. 

(PI* VII. figs. 3 and G ) 

Ponioscolex arenicola, iScdimarda, Neue wirbelL Thiere, Ikl. i. TtalfUi ii. 
p. 11 (in part). 

PoniosvolcA arenicola, Vaillant, Anutto, p. lUH (in part). 

Under the same name Schniarda has confounded two per- 
fectly tlistinct species, which should perhaps l>c rcfeiTed to 
two distinct genera. As i have no means of knowing which 
specimen served as the type of tlie species, I shall regard 
those individuals with a clitelluin consisting of eight seg- 
ments 08 representing the species Pontoaoolex arenicola* the 
others I shall call Diachwia liiforalia. They have all the 
same habitat, occurring uj)on the seashore in the neighbour- 
hood of Kingston and Port Royal, in Jamaica. 

I suggested myself* a short time since that Pontoscolex 
might prove to be Pontodrilnsy which I have received from 
Bermuda, wliere it is also found upon the seashore. This 
supposition proves to be incorrect. The genus is in fact, as 
Schrnarda’s figure would lead one to believe, identical with 
VrochaHa ; one of the two species at least is referable, in my 
opinion^ to that genus. The others, those with a more exten- 
sive chtellum, may perhaps be more suitably placed in 
Benham^s genus Diamccta* 

iSchmaraa’fl diagnosis of the genus is as follows - 
Quatiiordecim series setarum altemas binas. Ciitellam. 
Maricolaj.** 

In tlie figure illustrating this species the clitellum appears 
to be shown in a very unusual position, «. e, nearer to the 
posterior than to the anterior extremity. It is true that it is 

* Abstract of some Inrestigatioiis into tbe Structure of the Oligo- 

cheota,’' Aim. & Mag. Nat. Rist., Jan. 1^1, p. 00. 
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not Ictfered as clitcllum ; but no other structure is shown in 
the drawing which could be aupnosod to he the cliteUuin, 
And Scliniarda states in the text il»at tlie clitcllum is usually 
situated hehirul. The structure which Schmarda has mistaken 
lor a clitolluin is really nothing of the kind ; it is formed 
(fig. 3 f/) by a proup of segments of a somewhat tumid appear- 
ance which project bcjroiid the general surface of the body, 
such 08 Fiitz Aiuller first described* in Urochata corcthnura, 
'riiis jcnuirkable j;oint of similarity fiist directed iny attention 
to the piobablc identity of Pontoneole^r and (Jrochcvla. 

he clitcllum, as a matter of fact, is anterior in [losition. 
Rehmaula noticed that thiawas the case wdlh some specimens. 
The error into wdiich he fell is to be accounted for by the fact 
that in the specimen figured, as in many of those collected bv 
him, the elitclluni was not developed. In th(»Be individuals 
in which it is develojK'd it occupies eight segmeuta com- 
mencing with XV. Its extent tfiereforc is precisely that of 
C/rochata, or, as it must now undoubtedly be called, Panto* 
erolcu corcihrurvs. Hchmarda counts seven setce only in each 
eegmont, which alternate in position in successive segments 
from the very first. This enumeration is inaccurate ; there 
arc undoubtedly eight setai per segment on most of tlie seg- 
ments ; occasionally on some of the posterior segments of tlie 
body 1 could only find seven, but this is most probably merely 
due to the loss of one seta. As to flic alternation, this only 
occurs in sonic of the specimens; perhaps as this fact is the first 
distinctive ][xiiat mentioned in the description of the genus I 
should reler to that genus the individuals which 1 describe 
later as Diocharia littoralis. As, however, that fact is not 
referred to in tlie description of the and as the figure 

seems to me to be a little more like the individuals possessing 
a clitellum of eight segments, I think that the name aren%- 
cola ” should bo applied to them. 

In this species, then, the setce do not alteniato from the very 
beginning; upon the first few segments (I am not certain 
how many) they are strictly paired ; the two sette of each 
pair are quite close to each other. In this the species 
resembles Pmtoscolex coretArurus. But, unlike what is found 
in that species, the setie are ornamented, as in lihtnodrilm^ 
with a series of curved ridges. In Pontoscolex corethrurm 
some of tlm aet» are ornamented, viz. those upon the clitel- 
lum; in PontoecoUse arentoola the clitollar are also oma- 
tneuted, but they only difiPer from the sotie of the preclitellar 

♦ of a now Spools of Barthworm,” Ann. & Mag. Nat. 

Hwt, Vol XX. 16o7, 18, also lay own obaorvaiiona upon the 

structure in the same journal for January 1601, p. 05. 
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in tlioir greater size. Tlic posterior sotai have the 
same iiTogular quincuiiciHl arrangement which occurs in 
Jhnfoscolcjr corethrurus many of nicm arc huge; they vary 
in fact in size, but are never ornamented. 

With regard to internal structure this species shows certain 
differences from Pontosc^lex corethrurua ; but they are not, in 
iny opinion, sufficient to separate the two forms generically. 
I'lie mateiial was iiol in a sufficiently good state of preserva- 
tion to allow of anything like a comph'tc account of even the 
macroscopic anatomy, and I did not think it worth while to 
attempt any section cutting, 

I’hc alimentary canal presents the same cliaracters originally 
desciibed by Perrier* in Pontoscolea: {TJtocJm(a) corefhrurus. 
The large gizzard is situated anteriorly, though I have not 
been able to fix precisely the segment or segments which it 
occiij)ies. On each side of tl»e gizzard is a large coiled 
glandc it tnucosit<5.” Schmarda has mentioned the fact that 
the opsophagus is furnlslied with ** 4 braunc binitbrmigo 
Urgane/’ which 1 take to be tluj calciferous glands or glands 
of Morren ’* as tliey are sometimes called, 1 count, however, 
six of them, «. c. three pairs, as in Pontoacohut corethrurus^ 
Beliind the gizzard are four stout mesenteries. 

Behind these again lie two pairs of hearts. 

Of the genital organs only the spermatliccw and the sperm- 
sacs were visible. I only found two pairs of spormathecae, 
which lie behind the gizzard in the segment bounded by the 
two last thick mesenteries. Their form (see fig. 6) is rather 
different from that of the spermatheese in Pontoaooh^ eore^ 
t/trufus. Each consistb of a reniform pouch connected with 
a long duct which leads to the exterior. The sp6rm«>saos are 
tongue-shaped organs, as in PontoaooUx wrethfunikB, 

Jn the jiostorior region of the body the pyriform vesicles 
characteristic of Pmtotcohx were present. 

(8) Biaclusta littondis, sp. n. 

{PI Vil. figs. 4 and 6.) 

PmtoHooUr armicolaf Sohmarda, Neue wirbell. Thieve, Bd. i. llalfte il 
p. 1 L (in part). 

JPontoacolex urmicoktt VaiUant, Aimel4i, p. 198 (in part). 

This worm, like DiaefuBta ITiomamfj has eight Bette 
in each segment, which alternate in position upon successive 
segments from the very first ; and, as in that species, the setes 

« ^ Etudes Bur rorganisation dea LombHcleofi torrosties, Anatomls 
dofi Urockeeiay^ Arch. Zooh £xp. t« iii. (1874)j;>. 831. 

t Benham, Studies on EarUiworms, Ko. 11./’ Quart. Jouru. Micu. Set. 
vol xxvii p. H9. 
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tipon a given segment are separated from each other bj wide 
intervals^ 

The setae U{)on the general bodj-sarface are not orna- 
mented, which is a further point o£ resemblance to DiKschceta 
Thomaaii ; but they were in a few oases unmistakably bifid, 
as in Pontascolex corethrurua. It is seldom that the free 
extremity of the set® in either of these species shows the 
bifidiiy clearly ; they are generally apparently too much 
worn, and a faintly marked notch, readily passed over, alone 
indicates the cleft. It is quite possible, therefore, that PonUh- 
acolax arentcola and Diaohmta Thomaaii may really possess 
the same notched setaa which Perrier first described and 
figured for ^^Uroefunta coretkruraP The set® upon the 
ciitellar segments are larger thaii some of the others and are 
distinctly ornamented with a series of crescentic ridges limited 
to the distal part of the seta. This particular form of seta is 
very characteristic of the Geoscoleciu®, particularly upon the 
ciitellnm, and the fact that similar set® occur in Oriodrifua 
is a strong argument for regarding that genus as being related 
to this family. Benham makes no remark about the clU 
teliar set® of Diachwta Thomaaii. I may mention that this 
peculiar ornamentation of the set® in tlie Geoscolecid® often 
requires some looking for j it is not always very strongly 
marked. 

As in the last species, there is no prostomiura. 

The clitellum is extensive, occupying segments xvi.-xxxi* 
Schmarda has mentioned that the chtellurn sometimes consists 
of fifteen rings, commencing with the fifteenth. 

The nephridia are furnished with those peculiar cup-Uke 
bodies at their termination which Perrier nrat described in 
Ponioacoltx corethrurua and regarded as sphincters for the 
closure of the nephridia 1 pore. 

The spormathec® (figs, 4, 6) are exceedingly long thin sacs, 
hardly, if at all, dilated at the blind extremity, where the 
semen is stored. There are here again only two pairs ^ each 
measures about 5 milUm. in length, which is half the circam^ 
ference of the worm in the region where they occur. 

The mucous gland, giseard, and thick mesenteries appear 
to be as in the mt species* 


^^IJl/pogm>n orifAosticAon,” iSchniarda, 

This specif clearly belongs to the family Cryptodrilid®, 
which comprises the majority of the Australian earthworms : 
it is not a characteristic tamily in Mew Zealand — at present 
Ann. ijk Mag. N. Biat. Ser. 6. Vol. ix, 9 
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Bhododrilm minutuB^ h the otilj m<»mber of th^ family 
known from that couritiy ; but 1 have specimens of another 
{und€8Cril)ed) speoiefl, and if Captain Ilutton is right t in 
r(‘ferring Ins Lumhncus hems aim L. uliginosus to Perrier’s 
genus Digaster^ we have a third Crypfcodnlid genus in New 
Zealand. orihostiehon ” is not referable to either 

Bhododrih^ or Vryptodrilus, It secnns nearest perhaps to 
Fletcher’s t Megascolides^ M‘Coy). I am not 

at all certain that it belongs to that genus, for the definition 
given by Fletcher is not at all satisfactory ; indeed the 
oiscriminalion of the genera of Cryptodriiidaj is unquestion- 
ably the most difficult part of the classification of tlm 
OligochoBta. 

Ah I do not wish, pending a revision of the Cryntodiilidaf, 
to add unnecessarily a new generic name, I shall describe 
tSclimardu’s sjiccies as 

( 9 ) ICegascoUdes orthoftiohon (Schm.). 

Hj/iwffowt orthoatichon, Bchmardii, Nenc wirbelL ThWe, Hd. i. iildlieli. 
p. 12. 

I do not attempt to give 1101*0 anythiuj^ mote than the moirt 
obvious characters, as I could only dissect one specimen, 
uhich I have b<5cn careful to injure as little as possible. 

The seta) are in ciglit equidistant rows. 

The clitellum is a complete girdle, and occupies segme.ita 
xiv.-xvii. inclusive. 

The male pores are upon segment xviii. ; there appear to 
be no genital papillce developed in their neighbourhood or 
anywhere else upon the body ; the male pores correspond in 
position to the ventral most setm. 

Tlie gizzard is in segment v. 

The nephridia are apparently of the diffuse ” type hey 
were not at all obvious. 

The spcrni-sacs are in segments x., xi., xii. 

The ovaries are in segment xiii. The receptacula ovoruta 
ate present and occupy the usual position in segment xtv. 

1 lie atria arc short and tubular in form ; the chief i^art of 
the atrium is a white glandular tube w'bich communicates 
with the exterior by a very short muscular duct. There 
appear to be no penial setaj. 

♦ On the Oligochietoas Fauna of New Zealand, with PreUminiay 
Bsetcription^ of new Species/^ P. Z. 8. 1889, p. 880. 

t ** Hynopeis of the Genera of Emthworma/’ New Zeal Jotirti. Boi. 
vol. i. n. 68u. 

t Notea on Aw^ti^aliun liarthawnit*,*’ J^roc. Liiuj^ 8oc. N. 8. W. 
18HI 
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The spermiitliecas are two pairs and lie in segments riii. 
and ix. Each has a small diverticulmn, pyriform in shape, 
like the main pouch. 

(10) PeriohiBta rltiensis, sp. ii. 

The collection contained a single spcciruen of a Pench4ia 
bearing the lal>el Ilypogcaonj sp. aff. Ifyp, orikontichon^ 
Schm. Viti Ins.” It measures 75 millim. and consists of 
about seventy segments. The colour of the preserved speci- 
men is a brownish yellow, grey upon the clitellum. The 
selas are borne upon a veiy distinct ridge upon tlie middle of 
each segment. The clitellum occupies segments xiv.-xvi., 
ending a little way in front of the posterior border of the six- 
teenth segment. There are no setae upon the. clitellum. The 
male pores arc transversely elongated, somewhat curved, slits 
lying upon two glandular-looking areas upon the eighteenth 
segment ; between the two pores are about six setse. The 
two ]K)re8 arc 3 millim. apart. The dorsal pores begin 
between segments xi./xii. The spcrmathecal pores (one 
pair) lie between segments vii./viii. on a line witn the male 
pores. The oviducal pore is single and median upon segment 
xiv. 

The gisiusard lies in segments ix., x., the septum dividing 
those segments being absent. From the septum which 
bounds the giszard anteriorly a numl>er of muscular bauds 
are given otf which are attached to the clorsal parietes. There 
is only one very clearly defined septum in front of tliis one ; 
behind the gizzard are four rather thickened septa. The 
large intestine commences in the fifteenth segment, and there 
are a pair of cceca not quite in the usual ]^> 08 ition j they appear 
to belong to segment xxiv. The dorsal vessel is single, and 
from ab^ut the thirtieth segment there arc well-developed 
septal glands arising from me posterior septum of the seg- 
ments, and in many cases forming a continuous mass lying 
above the doi*sal vessel. 

The sperm-sacs are in segments xi., xii. ; each sjperm-sac 
sends up a narrow tubular process which approaches its fellow 
in the middle dorsal line ; the arrangement m fact recalls that 
found in IMckteta Vaillanti^ where, liowever, the processes 
teoome fused^ thus forming an arch round the intestine. I 
found one pair of testes in segment xi. attached to the front 
rrall of tlie segment. The funnels of tlie vasa defereiitia, of 
trhich there are also only a single pair, open in the neigh- 
bourhood of the testes ; the septum dividing segments x./xi. 
seems to be made up of tvro layers, between which the funnel 
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lies ; but as the specimen is a unique onci I am not able to 
settle the position of the funnel quite definitely, aa it would 
be |)rob«bIy necessarj^ to cut sections. The main fact, how- 
ever, to which atlention is called is the occurrence of only ono 
pair of testes and one pair of funnels. T believe that lu all 
PerMicftce iiitheito described there are two pairs. 

""Tlie atria are very compact and lie in segments xvii.'-xix. : 
the horseshoe-shaped duct, which arises from the middle of 
the gland, is at first tolerably wide ; just before the extenial 
opening it becomes exceedingly narrow and opens through a 
small globular sac on to the exterior. 

The ovaries are in the thirteeiitli segment. The single 
pair of Bpermathcese lie in the eighth segment ; each has a 
single diverticulum, of a chalky-white colour owing to the 
contained sperm. 

The only species of Perichmia with one pair of spermatheca) 
are Pencha*ta elongata^ P. quadragenana^ and P. aangireMU ; 
but P. viiienats differs from all of these in the possession of 
but a single pair of testes and vas deferens funnels. Is it 
identical with Grubers P. suhquadrangulusy which also comes 
fiom In this case, as with most of Grube’s species, U 

is im]) 06 sible to distinguish the species from his data. 

(11) Acanthodrilus SchmardsB. 

The single specimen of this species was found in fresh 
water at Itockhampton (Pin Queensland). 

It measures al^ut 60 millim. in length by 5 inillim. in 
breadth. The clitellum occupies segments xii.-xvii., and is 
undeveloped ventrally ; the grooves between the clitellar 
segments are very evident; dorsal pores are present, but I 
could not ascertain w here they commenced. Segments iiL«-x. 
arc annulate, the middle segments showing three annuli. 
On segments xvii. and xix. are the atrial pores, of which the 
anterior maiks the ventral edge of the clitellum, ai\d between 
segments viii /ix. a pair of spermathecal pores. 

The woim being inueb contracted and the internal organs 
softened 1 am not able to say so much as 1 could wish al^Ut 
the anatomy of the worm. Tlic notes that I agi able to 
however, are quite sufficient to distinguish th^ species* The 
dorsal vessel is single ; the nephridia are pair^ structuree. 
A gizzard is present, but 1 am not certain w hich segoient it 
occupies ; after the gizzard come five tliick meseuter^. 

llie only organs of which 1 am able to give an adequate 
account, and they arc fortunately the most important, am the 
spcrnialbccie and the atria. 
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The atria are t\ro |)air« Iprinpf in segments xvii. and xiar. 
respectively; the anterior pair are mucli the larger ; both are 
coiled tubular glands and both are furnished with penial setae. 
The anterior larger atria are furnished with five of these seta*, 
the posterior smaller pair have only two. This was only the 
case, however, on one side of the body ; on the right side there 
were only two to each atrium. They are curved in form and 
show a transverse striation such as is usually found in large 
selBB up to nearly the free tip. The free extremity of the 
setOB is not ornamented in any way. 

lliere are apparently two pairs of spermatheca*. In 
describing the external characters I have referred to the 
external aperture of the second pair, which are considerably 
the larger. Supposing that during copulation the worms lie 
in opposite directions, as is the case with Lnmhricns^ the 
larger pair of spcrmathecse would correspond to the larger 
pair of atria. Whether the difference in size is a question of 
maturity or indicates a commencing disappearance of one 

f air of atria and of the spermathecse corresponding to them 
am unable to conjecture. The larger sperinatheca showed 
a protuberance on the inner aide near to its external aperture ; 
this I suppose to be a diverticulum. Behind the second pair 
of spermatliecfe is a pair of oval glands of the same appear- 
ance but smaller than the sperinatheca. Between the two 
glands was a sac containing one or two copulatory setie ; these 
are smaller than the penial setm and of a somewhat different 
form, but i^esemble them in being unornamented at the tip. 
Behind this pair of glands is anotlicr pair apparently also 
furnislied with penial setss ; but I am not certain as to this 
point or as to whether they lie in the same segment or in the 
next. Structures similar to these have been described in 
other species of Acanthodnhm — for instance in A» rjo^ardi*, 
U'here are now four or five aquatic Acanthodrilids known. 


KXPLAKATION OK PLATE Vll, 

1. Posterior extremity of Antem heUroiUclumt to show the diver- 
gence of the letuD. ventral, $\ dorsal eetse ; n, nephridiopores ; 
a, anus. 

51, Genital segments of Oemxttfjt JD, P., dorsal blo(»d- 

^ easel ; K. heart'* connecting dorsal with ventral blood-rvessol ; 
A$f oesopnagus: Oa, calciferous gland; sperm-sac bent 

upon itself: r.tf., vas deferens; At,, atrium. The organs of the 
left side only are shown. 


♦ F. E, Beddard, Note on tbs Structure of a large Species of Earth- 
worm from New Caledonia,^ P. Z. S. nm, p. 178 
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JFHff* 8, Po«t<Mior end of body of Pmttf$roJ^,v armwola. rtf nephridio- 
pores ; nnus ; e, “ growing region *’ figured by SehmAida a$ 
clxtelliim. 

JFV17. 4. KxtroTiiily of spermatheca of Diat^haiin lifturnhn. a, large peri- 
toiienl cells, 

JFY^. fi. A 8penjiafbec*a of the flume spoeiep, 

Jhff, 0. A Rpermatbeca of Pontoscohi arenicola. np.f pouch communi- 
cating with exterior by long duct. 

IV. 7* Setfo oi Antens heterodUhon, «,clitellar wta ; 7 its free extre- 
mity more highly luagiuhed 1 A, 0110 of the ordinary setie drawn 
to same scale ns u ; c, extremity of this seta more highly taag- 
uitied, 

/V- «• Setflp of (tHtseolea mat imm. «, a seta from one of the terminal 
Hegmcntfl of the body ; 6, free extremity of one of the rlltoUar 
8etK' 

Ftg, \'eutral aspect of cht^dlar and neigh boiiring aegmontfl of Mega^ 
uroi^i itngulaUtSf fur explanation of whimi s«‘o text. Thoaeg- 
iiiciitH nio nimihcrefL 

Ftg. 10. Mt'gaftcoht cingtdafun, 8p4»ririatheca Sp.f the main pouch of 
the spenuatheca; d, diverticulum ; d\ diverticula of thisj o, ex- 
terniii orifice. 

Fg, 1 1. Tbii smaller diverticula of one side of the same^ more highlymag^ 
iiified. 

Fg. 12. Trostate’’ of the same, showing the duct given off from the 
anterior end 

Fig. 18. I'enia) seta ai the same, a, a seta; 6, the free extremity, more 
highly magnified. 


XVIII. — The LvfliatiassKles of the ^British Bessile^eyed 

Crustacea^^ BaU and Westwood, By Alfkkp 0. 

Walkkk. 

Having lately been enabled, by tlie courtesy of the British 
Museum authorities, to inspect the collection of Amphipoda 
presented by the late Mr. Spence Bate to that institution, I 
venture to lay tlie results, so far as the Lysianassidoa ore 
concerned, belore your readers. 

The collection consists of one Imndi-ed and fourteen tubes, 
containing Amphipoda, Caprellida, and two species of 
Ptaniza, I'he specimens are in methylated spirits. AH tlie 
names are in the handwriting of the late Mr. Spence Bate, 
and are those of species included in the ^ Brit. Sess.-eyea 
Crust. ; ’ but many of the species in that work are not to be 
iound in the collection. Time and London fog did not permit 
ome to examine more than the Lysianassidse, and the two 
species afterwards noted* It must be understood that the 
examination had to bo carried on without dissection ; never* 
tliclcss in most cases I was able, by immersing the specimen 
in glycerine, to make out the details with sufficient aconracy# 
1 take the specimens in the order and with the names given 
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in the * Brit. Sc8s.-eyed Oi*u«t/ The nuraber 3 arc those on 
the tubes. 


Lystanasm Costa\ M.-Kd wards (12)* 

The tube contnins four specimens in good condition. Of 
these one only — the largest — is L. Vosite ? ; of the otliers 
two are L. hiujicornisy Tiucas, and the remaining one not a 
Lysianassa — perhaps Orchomene pinyuiUy Boeck. Owing to 
the kindneHs of Dr. Nornum in lending me mounted speci- 
mens of jL. iongicornis from the Adriatic^ I arrived at the 
conclusion that not only wore the two specimens mentioned 
above that species, but also that the species described by me* 
os L, ceraiinus is a female of it, as suggested at the time. 
The characteristic spine projecting from the lower margin of 
the last joint of the peJunelo of the upper aiitennffi is absent 
in both tfic specimens I had then obtained ; but 1 have since 
dredged a specimen in the Menai Straits which has it 
partially developed. It ia probably not fully developed till 
the animal ia full-grown. 

Lyaianassa Audouiaiana^ Bate (ll)» 

A single specimen in bad condition. It is impossible to 
make out any details without dissection* 


Lysianaaaa atlanifca^ M.-Edwards (13). 

The tube contains two specimens, of which one apiicai’s to 
be Calliaanm Kroyetd^ Bru^&eliiis, and the other to oo that 
figured in the ‘ Brit. Sess.-eyed Crust.’ It appears to have 
been partially dissected, as one of the first and both the second 
mathopods are missing. The telson is not simple” as 
aescribed, but cleft to the base, without lateral spinoa, but 
with a terminal spine in a deep notch iu each division. This 
character, while it would remove the species from the genua 
Ifysianaaaa to (probably) Socarnea. Boeck, at the same time 
agrees suflSciently with M.-Edwards’s description, which says 

Abdomen termimi par unc lame bilob(5e.” Tlie first gnatho- 
pod is much too long and slender for Socarnea KrOyer. 

The third pleon-si^gtnent has tlie hinder angle acute and 
shortly recurved, but without a sinus, as in loknopm apini^ 
tiomtV, Boeck. No spine was observed on the peduncle of the 
upper antennas, but there are two on the lower side of the 
filut joint of the fiagelluni. 

• ^ ProcsediuM of the Liverpool Biolcwfical Bociotv/ vol. iu, Seasion 
1888-89, p. 200, pi. figs. 1-8, 
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I^yoiankOBoa longtcornia (10). 

One apccimen in pood condition and unmutilated. Tliia i« 
certainly not Lucas^a species. By immersion in glycerine 
the first gnatho})ods could be plainly seen, with the details of 
the hand and wrist clearly denned. The hand is aubchelate 
and corresponds exactly with that of Orch&mene Batei^ G. O. 
Bars, when compared with Sars*s figures in his beautiful 
work on the Norwegian Amphipoda and with Dr, Norman’s 
mounted ^ecimens. It is needless to add that it is 
entirely difierent from that figured in Bate and Westwood’s 

( date. It is certain that the mouth-organs figured could not 
lave been taken from the specimen in the tube, which is, as 
I have said, unmutilated ; and it therefore seems probable 
that the authois dissected a true L* lonqioornisy Lucas, 
figuring its mouth-organs and gnathopod, wliile they figured 
the entire animal and the tail from the specimen in the tube, 
which 1 have no doubt is a male Orchomene Batetj as long 
since suggested by G. O. Bars*. At the same time Mr. 
Stebbingt was fully justified in questioning this in view of 
the form of the first gnathopod figured by Bate and West- 
wood. 


Anonyx longtcornu^ Bate. Not in tlic collection. 

^ Leptdepecrettm longioornia. 

Anonyx Edwardai (15). 

The tube so labelled contains several specimens of 
wenella ciliataj Bais, the largest of which does not exceed 
44 millim. in length, and no other species. The measare^ 
ment given by Bate and Westwood is ^ inch, but the two 
lines indicating the length given above the figure are respec- 
tively this length (or, sapr, 7^ millim.) and 20 millim. It is 
therefore toleiably certain that the specimens now in the tube 
are not the same as that described and figured. This has 
been referred by G. O. Bars to Orchommo Baiei ? , at which 
it may stand. 


Anonyx ohe$u8y Bate (16). 

One specimen, the details of which could not be made out 
without dissection* 


• ^ Ovewigt af Norges Crustaceer/ 1882, p, 81. 
t ‘ Report on the < C^iallenger * Amphipoda/ p. 460. 
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Anongx deniieulatuB^ Bate (14). 

Two specimens. These agree with Sars’s Hippomedon 
denticulatus (‘ Amplnpoda of Norway,’ p. 66, pi. xx.). 

Anonpw Jfolbdlli (17). 

One specimen, which agrees w'ith Sara’s Iloplonyuc cicada^ 
Fabr., =5^4 nowyx gulosua^ Krhyer. It is not A, Ilolibfli 
(Kr.), as shown by Lilljeborg in 1865, who then referred it 
to A. guloBuSy Kr. 


Anonyx minuim. Not in tlie collection. 

plautw. „ „ „ 

» >1 >1 

Mr. Stebbing has suggested^ that -4. tninuius of the work 
in question is the young of OrcJi-oinene aerratuB^ Boeck. 

Anonvx plauina^ Krbyer,i3 now Oneaimua plautua^ Kroyer, 
of Boeck and others. 

Anonyx longipaa^ Bate, is Tryphoad longipea^ Bate, of 
Boeck, and Tryphoaitea tongipea^ Bate, of U. O. Sars’s new 
work. 


Anonyx ampulla (18). 

This was shown by Dr. Norman in 1868, in his ^ Report 
on Shetland Ciustacea,’ to be the male of Anonyx {Trypho^ 
$%(€$) longipea. There is only one s|jecimon in the tube, which 
baa (unlike Bate and Westwood’s fi^re and description) the 
flagellum of the upper aiitennss penoct and very long. It 
appears to agree in the main with Sars’s figure and descrip- 
tion, except that the upper flagellum contains about thirty- 
ei^ht joints instead of thirty ana the teison has six pairs of 
spines instead of three, the fourth from the body being the 
longest This may, however, be abnormal, or the animal 
may be a very old male. 

OaUiaoma erenaia^ Bate. 

Several specimens. 

This ooAcludes the Lysianassidm of Bate and Westwood’s 
work. It only remains to add that among the species stated 
on the labels of the jars to have been ** destroyed or injured 

• Atm. ft Msg. Nat. Hist. 1876, w. 4, vol. xnl p 481, 
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by the action of the spirit ” was Goeeea microdeniopa^ Bate. 
1 succeeded in extracting three specimens from a mass of 
fungus^ and was rewarded by discovering that it was the same 
species as that de«cri>>cd bv Bate in the * Catalogae of the 
Amphipoda in the British Maseum’ under the name of 
Pkerum fncicola, Leach, at p. 145, and a^aia under Goaeea 
microdeniopa at p. J59. This therefore aads another to the 
list of synonyms ^iven by me in Ann & Mag* Nat. Hist. 
1891, eer. 6, voL vii. p. 421, under the name Phftruaa Jurinii^ 
M.-Edw. It will not, however,*irivolve any alteration in the 
generic name ApheruHo, proposed by me (Ann. & Mag. Nat. 
Hist. 1891, vol. viii. p. 83), because a genus of Cmlenterata 
was named Gosaea by Agassis in the same year (1862) as Sp. 
Bate’s was published. It is therefore obviously more conve- 
nient that Agassiz’s genus should be retained. 


Pherma bicuepia. 

This, as I have elsewhere* shown, is not AniphttboB hi^ 
cnapia^ Krbyei*. 

Naut-y-Glyn, Co1w>tx Bay, 

December 9, 1891. 


XIX. — On the Occurrence of the Genua Eciuiseium (E. 
Hemingwayi, Kidaton) in the Yorkshire Uoal^meQauree, 
By Eobebt kiPHTON, F.E.S.JE., F.G.S. 

Until the description oi Equiaetum Monyi from tUeOomentry 
Coal-field by MM. Kenault and Zeiller t, there was no satis- 
factory record of the occurrence of the genus Equiaeium in 
Palseozoic times 

• < Fauna of Liverpool Bay,’ 2nd Beport, p. 176 j * Prooeedinge of the 
liverpool Biological Society,’ voJ. ii. p. 17.S. 

t * Coxnptee-rfmdug Acaa. d. Sciences,’ Parity Jnnuaiy 6, 1686. Also 
see Renault and Zeiller, Etudes aur Ic terr. bouill. d. Comentiy : Flore 
foflsile,” part ii. p« 894, pi. Ivii. fig. 7 (Bull, de la Soc, do llndoslric mind- 
rale, 3* 8dr. vol, IV. ii* livr. 1800 : St. fitienne). 

t Several specimens from the Coal-nibasiires have been descilbed under 
the name of JS^ufwti/ea, but none of these examples are sufficiently per- 
fect to enable one to form any definite opinion as to their true i^stematio 
position. 

Some have placed the Equxaetitee mirabilti, Stemb., in JSquisetum, The 
J^iaetites Imgulaim^ Oermar, is another species whoso systematic posi- 
tion is not satisfaclonly determined. 
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The specimen described by these authors is a portion of a 
stem al»out 4 inches long and about Ijt inch wide at the 
broadest part. It shows portions of thirteen nodes bearing 
the characteristic toothed sheath of Equiaetum^ The 'chan- 
nelling on the stem ia feebly shown, but each rib ends in a 
tooth. 

The specimens 1 now describe, and one of which is here 
figured, show the fructification of an Equtaeium* They 
were collected by Mr. W. Ilciningway, by whom they were 
communicated <o me. 

The first, example of the fossil was received a couple of 
years ago, but tlie earlier spccimcus discovered were not well 
jireservcd and their true nature was not discerned. More 
recently I have received some fine specimens from Mr. 
Hemingway, which reveal the true character of the fossil. 

The cones are about 1 incli long and a sliort distance above 
the base measure inch across. They arc rounded at the 
base and have been attached to a thick stem, whose width 
can be ascertained by the concave fracture where the couo 
has separated from the stem. This “ scar ” shows that the 
top of the stem must have had a thii'.knesa of of an inch. 
From about a tliinl above its base the cone gradually narrows 
iiuw'ards, and ends in a blunt apex about ^ of an inch wide. 
Ixie whole surface of the cone is covered with hexagonal 
plates whose diameter is from to of an inch. In the 
centre of these smooth plates is usually a slightly prominent 
point. There appear to bo nine transverse rows of plates in 
the cone figured (woodcut fig. a)» 

On some of the other specimens the plates of the cone show 
three, seldom four, ridges running from the central point of 
the plate to the margin. Thtjse I believe to be due to 
shrinkage of the specimen before mineralization, and they do 
not occur on the specimen figured, which is the finest 
example I liave seen. 

For comparison 1 place beside the drawing of the fossil a 
figure of an immature cone of Eguiaetum limosum^ Sm. (from 
which the sheath at the base has licen removed), taken from 
a photograph of a herbarium specimen that has been com- 
pressed danng drying. There is seen here in several of the 
plates the small central elevation, similar to what has been 
pointed out as occurring in the fossil (woodcut fig. c). Fig. d 
shows one of the peltate-shields of Equi$eium Umomm en- 
larged. Owing to the shrinkage of the cone in drying its 
hexagonal form is not so distinct as in the fresh state, but 
it exhibits the central point and the slight elevation of the 
margin of the peltate-shield. Fig. h gives one of the plates of 
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tlie fossil, also enlarged, whose similar characters arc obscrv- 
able. To return to fig. the central tubercle indicates the 

E oint at which the potato- shield is attached to its stalk ; 

ence there is a greater thickness of tissue at this part, and in 
diying the peripheral portions of the shield shrink more, and, 
being unsupported underneath, fall l^low the level of the 
centi-e, and tlius the central tubercle is formed. One of the 
peltate-shields is shown in profile at fig. e *, which illustrates 
more fully their structui-e. 



a, JSquiaetum Heminf^wayi, Kidaton. Nat. size. 

b. Outer aurface of one of the apurangiferoua ahielda of EqKi9ctvm 

Enlarged. 

o. Gone of Btmitmtum Sm X 44 ; from a photomicrograph. 

^ Outer auruu^e of a apurtuigifci'oua ahield of Equinetum hmosim. En- 
larged. 

e. Sporangiferoua shield of existing JSquisrfnvi seen in profile, to show 
eentrm column and sporangia. Kulatgod. 

Now though the internal structure of the fossil cones is 
unknown, I think we are quite warranted in supposing that 
the central tubercle and slightly elevated margins of the plates 

* From Maout and Decaiaite, * General System of Botany/ English sd* 

p. 904 (1873). 
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have been produced from similar causes* A comparison of 
figs, d and h almost demands this conclusion. Beyond evi- 
dence gained from an examination of the surfi^ of the fossil 
there is none ; but as all the characters exhibited on the outer 
suifaco of recent EquiBetuta occur on the fossils^ I think I am 
quite justilied in placing the Yorksliire specimens in the 
genus Equinetum, 

It gives me pleasure to name this species after Mr. Heming- 
way, to whi)ni 1 am much indebted for many interesting fossil 
plants from the Yorksliire Coal-field. 

Before concluding these notes, I may add that the Htppa^ 
rites qujautm^ L. & H.*, from the Lower Coal-measures, 
•? arrow Colliery, of which the type is preserved in the Hutton 
Collection, and which MM. lienault and Zeiller thought 
might possibly belong to the genus EquiselutHf is a portion 
of a stt*m of Calamilina (probably OalamiUna varianSf 
vor. insigntSf Weiss), and has no very close affinity with the 
genus Equiseium. 1 have examined the type, and the leaves 
appear to spring from the node, not us teeth of a sheath, as 
represented on their plate, but as free and independent 
organa placed close together f- 

Equiaetum Mongif K. & Z., came from the Upper Coal- 
measures, wdiercas Equiaetum Ihmingwayi originates from 
the Middle Coal-measures, 

Loc, Mouckton Main Colliery, near Barnsley, and Woolley 
Colliery, Durton, near Barnsley, Yorkshire. 

llor, Shale over the Barnsley Thick Coal, Middle Coal- 
measures. 


XX . — Deacrintton of a new Frog from Burma. 

By G. A. BOULEItUEB. 

[Plate IX.] 

Rana Oateaii. 

Vomerine teeth in two strong oblique series between the 
choanse, their outer extremities nearly touching the anterior 
corners of the latter. Head depressed, longer than broad by 
the distance betw<^n end of snout ana nostrils ; snout long, 
pointed, and projecting; canthus rostralis obtuse; loreal 

s * Pofiiai Flora/ voL U. pi, cidv. 
t See Proc, Roy. PUye. vol. x* p, 870, 
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region concave ; noetril mnch nearer to the end of the snoat 
than to the eye ; interorbital space as broad as the upper 
eyelid ; tympanum very distinct, nearly as largo aa the eye* 
Fingers and toes ratlicr slender, merely swollen at the ends ; 
first finger extending distinctly beyond second ; foot half aa 
long as head and body j toes entirely weblied ; subarticular 
tubercles ruth or feeble ; inner metatarsal tuliercle feebly 
prominent, oval, about one third the length of the inner toe ; 
no outer tubercle* The tibio-tarsal articulation reaches half- 
way between the eye and the end of the snout. Skin finely 

f ranulate above ; a prominent glandular lateral fold, about 
alf as broad us the upper eyelicTj another fold from the eye 
to the shoulder, followed by a prominent gland. Black 
above, uniform or marbled with pale brown, and with five 
whitish stripes, the middle extending from between the nostrils 
to above the vent, the upper pair running along the glandular 
lateral fold, the lower pair from the end of the snout along 
the up^njr lip, which is edged with brown, to the groin j sides 
of upper surface of snout and upper eyelids pale brown ; limbs 
pale bronzy brown, wdth small black spots or marbliugs, 
which arc confluent into longitudinal streaks on the sides of 
the tibifB ; hinder side of thighs black, spotted or marbled 
with white; lower parts white, uniform or spotted with 
brown. Male with a large, blackish, external vocal sac ou 
each side below the mandible, extending from below the 
centre of the eye to the fore limb ; a humeral gland, 
i^om snout to vent, 80, ? 75 millim. 

Several specimens were obtained near Toungoo by Mr. 
E. W. Oates. 

This very handsome frog is most nearly allied to 72. hume- 
rails f Blgr., from which it differs in the longer head and the 
still more feebly developed digital expansions. The shoiter 
hind limbs, the longer web between the toes, and the longer 
inner finger are characters which differentiate it at once 
from R. macrodactyla^ Qthr., which has a somewhat similar 
coloration. 


EXPLANATION OF PLATE IX. 

Rmm ^ , and aide view of head awd open mouth. 
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XXL — Note on Toxotes microlepis^ Gthr.^ and Toxotes 
luicrolepift, lHyih. By O. A. Boulenojeu* 

The important collection of reptiles and fishes recently made 
at ^rounfjoo hy Mr. E. W. Oates and presented by him to 
the British iluseum, among which I found the new frog 
described above, contained several examples of a Tojsoiea 
which Inis apj)earod on all lists of Burmese fishes as Toxotes 
mterohpis ; I)ay ♦ attributing the species to Blyth, Vinci- 

S uerrnt to Gunther. The fact is tlmt two fishes were 
escrilK‘d independently and almost simultaneously by 
Giinther X from Siam and by Blylh § from Burma under the 
name of microh'jns. Day assumed the two species to be 
identical, in which view he was followed by Bleeker H and by 
Vincignerra^ Having compared the Burmese specimens with 
the Siamese types ofT. mtcroleptSy Gthr., I find them to be 
easily distinguishable both as regards structure and colora- 
tion. As Gunther’s name was tmblished before Blyth’a I 
propose to change tlie name of the Burmese species to T. 
Blythn. U'lie diagnoses I have drawn up show the distinc- 
tive characters of the two species. 

1. Toxotes mtcrolejns^ Gthr. 

Depth of body one half total length (without caudal) : 
fourth dorsal spine consideiably longer than tliird ; third anal 
spine but slightly longer than second dorsal, and shoiter than 
the soft rays. Four black blotches or vertical bars on the 
upper part of the side. 

2 , Toxotes lilyihtu 
To 9 tote$ microlfpi8f Blyth. 

Depth of body not half total length (without caudal) ; 
fourth dorsal spine not or but slightly longer than third; 
third anal spine as long as third dorsal and nearly as long as 
the soft rays. Irregular black longitudinal blotches or stripes 
running along the body ; a small black 8i)Ot below the axilla. 

♦ < Ruhes of India/ p. 117 (1875). 
t Ann. Mus. Genova, (2) ix. 1600, p. 105. 
t Cat. Fishes, ii. p* 06 (1800). 

S Joum. As. 8oo.^ng. xxix. I860, p. 142 (1601). 

II Atl, Ichthyol. ix, p. 2. 
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Dimen$ions. 


T, microltjm. T, Biyikii, 

A , 


Total length 

Ad. Y^. Ad. Yjj. 

millim. millim. milUm. xnillim. 
im HO lOiJ 78 

„ „ (Avithout caudal) .... 

127 


140 

64 

Depth of body 

H4 

82 

59 

29 

Len^rth of head 

44 

20 

48 

2<1 

Diatuel^r of eve 

12 

8 

18 

8 

Xieugth of lat doraal npiiie 

0 

n 

9 


f, -i»d „ „ 

17 

10 

17 

9 

M •‘h(l „ „ 

21 

14 

iir> 

P 

M 4th „ „ 

20 

16 

26 

18 

,1 ntb „ ,, 

2m 

18 

25 

18 

„ Ifltaual „ 

18 

0 

13 

0 

n 2nd „ „ 

17 

0 

19 

10 

„ 8rd „ ,, ........ 

18 

11 

25 

14 

XXII. — On StraHc?i'a 

Triton longipes. 



By Q. A. BoutKNQEK, 

Jn my revision of the newts, nablishediii 1882’**^, I expressed 
the oj[)iniou that Stranch’s Triton longines f from Astrabail, 
N. Bersia, sliouid probably be considered a variety of 
Molge crisiata^ agreeing with var, Karelimi^ Htrauch, except 
in the more elongate digits. This view was endorsed shortly 
afterwards by Caincrano t, who referred some Italian speci- 
mens (from the Gran Sasso) to subsp. longipes^ not, however, 
without some licsitatioii. 1 am now in n position, thanks to 
the kindness of Dr. F. H. Monlicelli, w ho sent me numerous 
specimens of M. crintata from near Naples, to state that 
longipes repiesonts merely an individual variation of Molgn 
crutaia^ var. Kareliniu Among the Naples specimens there 
is one, a male post nuptiaa^ which is in every respect 
referable to T, hvgipes ; its digits are extremely slender and 
elongate, all the fingers except the first extending beyond the 
snout wiien the lore limb is stretched forwards, and the 
longest toe reaching the elbow when the limbs are pressed 
against the body. As there exists in the same locality every 
passage between such a specimen and a normal M. criaiata^ 

* (’at. Bair. Grad. a. Gaud. 1882. 

t llev, Halam. Oatt, Mdm. Ac. Bt. Pdtei'ab. xvi. no, 4, 1870, p. 44. 

i V. Z. S. 1884, p. 428, and Mon. Anf. Urod. Ital, Mem. Acc. Tor. (2) 
xxxvi. 188*4. 
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var, Karelin a ^ it ih clear that the form lowppes cannot be 
upheld even as a subspecies. The measurements are here 
given of the 8[>ccimen referable to 2\ longipes (a) and of a 
normal M* crieiaia, var, Karelinii (^), both males from Naples, 


Total 

a, 

millini. 
.... 108 

b. 

mini in. 
108 

From snout to oloaca . . 

... 00 

m 

(skull) 

.... M 

14 

Wkith uf head 

. . . 11 

11 

Fore limb 

. . . 

22 

Tlilnl finger 

8 

i\ 

Hind iiHib 

.... 28 

22 

Thirtl toe 

. ... 10 

7 

TttU 

. . . . 48 

rrj 


It must l>e borne in mind tliat the typical form also varies 
considerably as regards the elongation o( the digits, and that 
Btrauch’s statement as to the prof)ortions of the limbs in 
crintaia applies only to fenialea, which have the digits much 
shorter than in trie males. It is quite clear, from the 
measurements given on p. 40 of his memoir, that the speci- 
men from the Gov. Kursk, with which he comj)areR the (rnahi) 
type specimen of T, longipes, is a female ; it need hardly bo 
added that sucli a course, in a group of animals in winch the 
aooondary sexual characters arc so highly developed, can only 
convey a fallacious impression, especially if no immtion is 
made of the sexes of the specimens the measurements of 
which arc tabulated. 


XXIII. — Kote on the Gihhon of the hhind of Hainan 
(Hylobates lminann.s, up, w.). Hy Omikiki.d Tiio.\iam. 

Ik his paper on the mammals of Hainan * Mr. llobert 
Bwiiihoe lias given an account, mainly compiled fix>m native; 
authorities, of the Gibbon which inhabits that island ; but no 
sj^inien appears hitherto to have been brought to Kurope. 
The animat was refen-ed by Mr. Swiiihoe, with some doubt, 
to Ii;ghhaie6 pilealns, Gray, Cambodgian species; but us 
he was unable to obtain a specimen, this reference has never 
been confirmed. 

At length a specimen of this Gibbon has been presented to 
the British Museum by Mr. W. T. Lay, to whom it was 

* Proc. Zool Soc. 1870, p. 

Ann, dk Mag. N, Hist. Her. 6 . Vol. ix. 


10 
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brought alive from the island, and in whose care it lived for 
about four years in China. 

The animal seems moat closely to resemble H hooloekp 
but differs from that, as from every otlier known species 
(except //. spndcictylus)^ by the entire absence of the white 
superciliary streak, the animal being absolutely jet-black 
everywhere. 

With the exception of the Siamangall the so-called species 
of Hylohatea are so closely allied to each other and differ by 
characters of such slight importance that they seem to be 
really liardly worthy of SjHJcific distinction. Still for the 
present it seems better provisionally to recognize them as 
such, and unless they are all united it will bo necessary to 
consider the Hainan form also as distinct, its differential 
characters being of very much the same value as in the cases 
of the other species.’’ I would therefore propose for it the 
name of Hyhdxitos hainanus^ At the same time I confess 
that 1 shall not Ik* surprised to sec this form reduced later to 
the rank of a subspecies. 

Two species have, however, also been described as without 
the superciliary streak, namely ILfuncm* and //. concohr f* 
The former of these is distinguished from IL hainanm by its 
brown colour, apart from all question of locality, while the 
latter, based on a young specimen, and that an hermaphrodite, 
was a native of Borneo, and in all probability was the same 
as H, Mueller i | Its youth and abnormality, however, render 
it impossible lor this point to bo settled with cenainty, and in 
any case it can have nothing to do with the Hainan s}>ecies. 

II. hainanus appears to be of about the same size as IL 
hoolcchy but the type, although nearly, is not quite adult. Its 
humerus measures 210 inillim. in length, its ulua 250, and its 
femur 185. 


XXIV . — Diagnosia of a new Sahapectea of Hare from the 
Coreo. ‘By OLI>FfEI.D XllOMAB. 

Lepus atnenaia coreanus^ subsp. n. 

Size slightly larger and heavier than in the typical form. 
Colour greyer throughout, the rufous lips to the hairs, 
especially on the lump and tail, being replaced by pale 
greyish fawn. 

* Lewis, Bout. Journ. N. H. i. pt, 1, p. 32 (1884). 
t Harlan, J. Ac. Philad. v. p. (1827). 

I See Anderfion, Tool. Yiinn. Exp., Mamni. p. 11 (1879). 
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Skull stouter and heavier. Nasals of more equal breadth 
throughout^ not so inarke^lly compressed and {>oiiitod ante- 
riorly, nor so much bowed in profile. Frontal region broader, 
and the |) 08 torbital processes projecting much further out from 
the skull. 

Dimemtons. — Head aud body (from skin) (c.) 450 millim., 
tail, with tuft, (c.) 60, ear from crown behind 83, hind foot 
107. 

Skull : great(‘St length, from occiput to gfiathion, 83 ; 
nasals, greatest length .35, combined breadth anteriorly 15 
(against 11*5 in a good Shanghai specimen of L, a. fypicus)^ 
posteriorly 18*8 (against 1{)*2); least inti’irorbital breadth 21 
(against 18) ; least iiitertemporal breadth 12*2 (against 1 2*2) ; 
distance from tlie bottom of the postorbital notch to a point 
on the outer edge of the postorbital process level with it 
transvei-scly 8 (against 5*4). Palate, length 34. Diastema 
22. Breadth of palatal bridge 7. Antero-posterior diameter 
of bulla 10*5 (against 11*8). 

Uab, Siiol, the cafjital of Corea. 

Type a skin obtained on Jati. 28, 1889, and presented to 
the Museum by Mr. Charles W. Campbell, of Her Majesty’s 
Consular Service. 

As the Museum at present possesses only summer skins of 
L. nnensis iypiem^ it is [Kissiblc that the above differences in 
colour will jjrovo to be only a seasonal ebaraefor ; but the 
skull differences are so marked and so C4)nstant in a series of 
H. Chinese skulls that 1 do not feel justified in allocating the 
Corean hare to the older-known fonn. 

Should, however, the colour differences prove to be con- 
stant tlircughout the year it is jiossible that it will be found 
necessaty to elevate L, $ineninH coreanus to the rank of a 
distinct species. 


XXN ^-^Deaeription of a new /Species q^Merioues /rom 
Palestine. By Oi.t>FiEi-i> Thomas. 

The Qerbillc now described belongs to the group known as 
Merianea^ a group which, in agreement with Bmndt and 
Lataste, and offering from F. Cuvier, Blanford, and BUchner, 
1 consiaer differs so essentially from Oerbillus as to merit its 
retention as a distinct genus. 

1 propose, in honour of its discoverer, to name the species 
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Meriones Trutrami^ sp. n. 

Size rather Bmall. about equal to that of M, meridtanm^ 
Pall. Ears rather long and narrow, laid forward they reach 
beyond the middle of trie eve. Fur long and soft. Colour 
above dull fulvous, grizzleil with black, tlie general tone not 
unlike that of A/, ShawL Underside, hands, and feet white. 
Palms quite naked, granulated, with tiuee small distal and 
two large proximal pads. Soles mainly liairy, but with u 
naked stripe ninning from the heel forwards to just past the 
tarso-melatarsal joint; distal part of sole cUsShionod, gran u- 
lated, very thinly haired, with four minute pads at the bases 
of the digits and a rudiment of a fifth jiasterior internal pad 
just distinguishable. Tail grizzled yellow and brown above, 
with a small black terminal crest and pencil on its distal 
inch ; uniformly yellow or white below. 

Skull, toi; a Sdfrtoveej slender, narrow, and delicate, but 
little flattened and broadened across the parietal region. 
Bullce very small for the genus, the neck of the auditory tube 
not dilated anteriorly towanla tlie zygoma, as is the case in 
M. nwridianus and other allied species. 

Incisors slightly bevelled, each with a single groove. 
Molars of the most MerioneaAik^ character, t*. a. hypsodunt, 
with lozenge-shaped lamiwecuunccicdwitheacli other through- 
out. 

Dimensions of the type (an adult male in spirit) : — 

Head and body 121 millim,, tail 1;53, hind foot (without 
claw) t‘i2, ear (above crown) 1(5. 

Skull : greatcht length (ajiproximafe) 37 ; length from 
bregma (juncliun oJ' Irontals with parietuls) to nasal tip 2o*5 ; 
zygomatic bn n<lth 18*8 ; nasals, length 14'7, breadth ; 
interorbilal breailth G*1 ; breadth across cornbiuod fronto^ 
narietal sutures 12*5; (interparietal, length 5*, breadth 7*8^) ; 
lengtli of antc-zygoniatic plate 5*2; diastema 9 9 ; palatine 
foramina 6'8 ; bulla (greatest diuincter 12*2*), greatest 
diameter of tympanic portion 12*0, greatest breadth from lip 
of meatus at light angles to last measurement 8*7. Length 
of uj)per molar scries 6*5* 

A second spocinien, a female, has the head and body 110. 
tail 126, and liind foot 29-5. 

J/ai, Palestine. 

2^pe (B. M. 64. 8. 17. 35) from the Dead Sea; another 
specimen from Mount Carmel. Both collected by Canon 
li. B. Tristram. 

• The nieaeuroinoiits in hrackeU are tahen from the emAiW female 
aperiinen, owin^r to the inijmrfection of the xhull of the tj,j>e. 
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This appears to be the speciea referred with doubt by Canon 
Tristram* to rmmmomya tamaracinua^ Kuhl,’* but is 
certainly not the true Merioma tamaricinua, Pall., a very 
nmch larffcjr and heavier animah Its nearest ally is perhaps 
J/. meridtanvSf Pull. ; but neither that nor any other species 
with which I am acquainted has such a narrow sloador skull, 
BO little broadened posteriorly. Its small and narrow bullao 
also distinguish it from all its allies. 


XXVI. — The Polyzoa of the Si, Lawrence : a Study of Arctic 
Fomia, By tiie Kev. Tuomas IliNCKS, B.A., F.R.S. 

[Plate Vlll.l 

[CoiUiuued from voh iii. p. 433.) 

Fhiatra aoUda^ Btimpson. (PI. VIII. (tgs. 1.) 

Flusira $olida^ Stimpson, Marino Invcrlobrata ftrand Manan^ 1853; 
llinokft, ** Polystoa from Pareiit«8 Sea/ Ann. & Majf. Nat. Hist. 1880, 
wjr. r>, vol. vi. p. SJH2, pL . fign. 2, 3. 

Bechara jndmntnt Hars, Bo«kn\. over noglo nori«ko Polysoer, 1882. 

FachareUn wiUnate^ Smitl, KHt. Fortecku. bfver Skund llafa-Br^osoor, 
1807. 

Ftu$trmmrphe soHdUf Verrill, Proc. U.S. Xat. W as. 1870. 

This very interesting species occurs amongst the St.- Law- 
rence dredgings; it was obtained off Bear Head, Anticosti, 
at a depth of 120 fathoms. Besides the form described by 
Bars a small variety was met with which pre.sents some 
notable j|;>eculiarities, to which I shall refer hereafter. 

Zoarfum erect, bilaminate, branched, attaining a height of 
about 3 inches, in the adult state composed of broad trans- 
versely separated segments, held together by epidermal tubu- 
lar fibres, which traverse uie surface of the aoarium and nnite 
in their course downwards, so as to form cords ot many strands, 
and ultimately give origin at the base to the fibrils by which 
the colony is attached to its site. Zooacia linear-oblong, 
narrow, and usualljr of great length, inclosed by strong^ 
marked boundary-hues and perforated round the sides, very 
moderately convea* suiface smooth, commonly invested by 
an epidermal membrane^ orifice broader than high, upper 
margin very slightly arched, sides neatly straight, lower 
margin decidedly curved outward, an articular process at each 

♦ P. Z, S. 1800, p. 80. 
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extremity of tlie marginal cumre, perietomc not raiaed j inime* 
diately below the orifice an elongate liuguiform aviculariam^ 
about a third of the cell in len^h^ or sometimes (in the esaae 
of the dwarfer cells) about half the length, mandible pointing 
downwards. Oescium broader than high, rounded above, 
and narrowing sliglitly towards the front, surface smooth ana 
silvery, a number of roundish perforations and (in some 
cases) of narrow elongate fissures round the lower part of it, 
the central jK)rtion entire, or with a few scattered punctures. 

Range, Bpitzbergen ; Greenland ; Finmark ; St. Law* 
renre; Barents Sea; Grand Manan. 

I'lje smaller form to w hich I have referred as occurring in 
the St. Lawrence is characterized by a very slender habit 
and by the naiTOwness of the segments which coin|>os6 the 
zoarium. These differences might only indicate an earlier 
stage of grow'th, but there are others of more significance. 
There is a remaikable dissimilarity in the shape of the orifice. 
Tn the larger form (of which we have an admirable descrip* 
tion from the elder Sars) it is subquadrongular (“ rotundato* 
quadrangularis,” Smitt),and the lower margin is occupied by 
a wide and shallow sitiualion, stretching between the articular 
denticles (PI. YIII. fig. 1 b), in tho smaller form the orifice 
is rather taller than broad, the upper margin moderately 
arched, and the sides slightly curved, while in the centre of 
the inferior margin there is a small but distinct rounded sinus 
(PL VllL fig. 1 a), ] was at first inclined to think that the 

latter might be a merely peiistomial structure ; but on detach* 
ing tl)e opercula they were found to be furnished below with 
a projecting process corresponding exactly with the sinus. 
The orifice in this form is much more slender than in the 
Ollier, and generally of a very different character. Notwith* 
standing these important differences it is difficult to believe 
that we arc dealing with distinct species when we remember 
the remarkable similarity between the two forms in most of 
tlieir characters. There is a difference, it is true, between 
the avicularia on the front wall, which produces an effect on 
the general aspect out of all proportion to its intrinsic import* 
ance. In the smaller form they are of very moderate size, and 
either circular or oval ; in the other they are (prevailingly) 
large and Jinguifonn. But such varieties of snape are too 
common amongst avicularian structures to have much syste* 
matic weight. Smitt long ago noticed the variability of the 
avicularium in his ISscfiarella fjalmata, which was founded on 
the larger of the two forms with which I am dealing. His 
figures lepresent only a subquadrangular orifice. The 
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E$chara palmata of SarB seeniB to be referable to the same 
form 

On a consideration of the whole question I can onijr auggegt 
that probably we liave to do with one of the species in which 
the oritice ol the cells boarinff the ooecium differs in structure 
from that of the ordinary cells. The larger specimens both 
from Barents Sea and the St. Lawrence were thickly covered 
with occcia, and on these 1 have been unable to find an 
cxam|)le of the orifice with the central sinus. On specimens 
of the smaller form from the St. Lawrence the laUer was 
universally present At the same time it must be admitted 
that the exclusive presence of one form of cell throughout 
fine and well-developed colonies affords a presumption against 
the explanation which 1 suggest. In similar cases the two 
classes of cell arc always, so far as 1 know, mingled together. 
The alternative view would be that these forms are distinct 
s[>ecies, which seems to be highly improbable. 

Opinions have differed widely as to the precise systematic 
position of Flustra $oUd(U Stimpson, who first described it, 
referred it to Flusfra^ to which it bears a certain amount of 
superficial resemblance j but there is no real affinity between 
the two. Bars ranked \i in the old genus Fschara^ simply on 
the ground of its zoarial habit, wdiilst Verrill placed it in the 
Fluaivamorpha of Gray, a genus since adopted by Busk for 
fotms with a Microporellidan cell and an erect mode of 
growth. Such a genua can of course find no place in our 
later systems of classification f. 

Sinitt has discussed the affinities of this species in the light 
of the new views of which he has been so able an expositor, 
and assigns it a place in his genus Eacharella^ which (as 
finally limited) is identical witfi 8miUia\» Undoubtedly 
there are points in which it agrees with the members of this 
genua, though the differences are by no means unimportant. 

The orifice in such a species as omittia reticulata before the 
development of the peristome bears the closest resemblance 
to that of Fluatra aolida in its larger form^ the presence of a 
central denticle and of marginal spines being the only points 
of difference §. But Prof. Bmitt bad not met with the other 
form of orifice carrying a sinus on the lower margin, which 

e In 8tlmpsoii*6 figure the avicubnium is reprosontad as small and 
siiborbioular. 

t VerriU makes the presence of chitiuous fibres strengthening the 
itoarlum ^ the distinotive gimerk obaracter. But iliis is oommon to many 
\ery disdniilar forms. 

t * Bi^eb Marine Poh aoa/ i. p. 91]. 

$ * Ublory of British Marine Fdlysoa/ pb xlviii. fig. 4. 
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indicates affinity with tha S<‘hi^oporeHid». Hliould farther 
cxauiinatioii show that the orifice m Fiustra aoUda is dimor- 
phous, os it is in many of the Chriloatoinata, and that the two 
l(»rm8 winch I have described are referable to one species, it 
w ill probably find a place in the above family, Unfortunately 
1 have only had immature fragments of the 8o*ealle<l smaller 
form/’ ond though tlicy have enabled me to asceituin with 
accuracy the stnictuie of its cell-mouth, they do not furnish 
the means of determining with ceartainty the relation between 
tlni tw o forms. 

A striking characteristic of K soltda is the epidermal 
covering of a unifoiiii greyish tint wdiicii invests the surface 
of the ssocecia and occasionally of the ooocium also, though 
this is more usually tree and retains its silvery lustre. The 
eljitiuous fibres which hold together the detached segments 
of the sjoarinm and also give oiigin to tlie organs of attach- 
ment ate tulmlar extensions of the membranous covering of 
the cell* (PI. Vlll. fig. Ic). 


iffono^KyrtVa spinuUjera^ Hinehs, var. (1M. VIII. fig. 3.) 

Mitcrofidh «j)inuHfera^ llinekf^, ♦*PoIy4oaof UieHt, Lsw'reiice/ * Annals/ 
Ma) 1889^ p. 4«n, pi. iig. 3. 

This species was descrilx'd and figured in the last part of 
this series of papcis j but 1 have since met with a strongly 
marked variety (PI. VllL fig. 3), which should not be passed 
without notice. 

ym\ proiclara * — Zoofcta much larger than in the common 
form, ntorc convex and deeply divided ; immediately below 
the orifice a large umbo, which frequently rises to a con- 
siderable hciglit ; oral denticle wanting. 

^J'he laige size of the cell, the suboral umbo, and the 
absence of so distinctive a feature as the spinule on the lower 
margin materially affect the general appearance of the 
zoarium. 

1 have ranked this species in the ^enus Mucronelh \ but on 
reconsideration 1 am Inclined to think that its affinities are 
lather with Mon&portUa. 

Smitt has described and ^ured M, sjpinuKf&ta f under the 
name Ducopora art^nia^ identifying it with the Leprolia 
cruentOj Norman, from which it differs essentially* lie had 

• See a paper by the author, ^ Otx new Hydroida and PolvKoa from 
Jlavents 8eft/’ * Annals ' for Octobenr 1880, p. 285. 

i Kiitivk Forti^diiilug ofv. Skandinavieub Uafs-Bryosoer.” (Kfversiirt 
ai K-ongl. Svi^ijfik,-Akad. J'drhaDdh 1871. 
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previounly ranked it as a form of Micropordla eiliata {*‘^Jbrma 
rfttra’’)*. His figure of Diecopora cruenta is a very good 
representation of the present species, 

A peculiarity of tne ooccium must not be omitted ; tl»c 
thick ginnular collar which incloBes the oiifice of the cell is 
corriea up on each side, covering the lower part of theooecium 
and concealing its oral arch. This is shown, though only 
partially, in the figure accompanying my last paper Annals,’ 
ser, (>, vol. iii. pi. xxi. fig. 3). 

The fruifuce of the cells as calcification proceeds becomes 
gianulur and glistening ; but in earlier stages it is thickly 
covered with minute pores, a line of somewhat larger size 
running round tin* margin. 

Bchizoporvlla cruenta^ Norman (ep.). (J’l, Vllf. fig. 5.) 

Lepiulut vioia<e^i^ \nr. cruentHs ItuHk. It. Af. f’nt. pi c\. fig. 1. 

I'hc figure of this species, taken from ii St.-Lawience 
specimen (1*1 VII 1. fig. 6), shows a much more rugged con- 
dition of the surface tlian 1 have met with before. Even 
Husk’s excellent figure, in which the two large nodules below 
the oiifice are represented, gives no adequate idea of the 
extent to wdiich these elevations of the surface may be deve- 
lofK?d. I'he suboral nodules micm to be almost always 
present on adult zocecia; but in addition to these one is 
sometimes placed near the bottom of the cjalli whilst the 
tliickencd upper margin of the peristome, whiiith in its simplest 
condition is carried up into a central jxsak, is commonly 
broken up into two or more of the nodular prominences. At 
the same time the whole surface is furrowed and ridged and 
granulated. 

The margin of the cell is occupied by a line of very large 
pores and a number are scattered over the front wall. The 
aocscia near the margin of the colony ai'e comparatively 
smooth and fiattisli and the nodules upon them merely rudi- 
mentary. 

The figure of 8, cruenia in my ‘ Hist, Brit. Mar, Polyzoa ^ 
was taken from e specimen in which calcification was not 
redundant, and does not present what must probably be con- 
sidered the more usual aspect of the species. 

A question may be raisin as to the systematic position of 
this form* 1 have placed it in the genus Shkiao^wrel^la, on 
the ground that ** the orifice of the young cells is slightly 

♦ ^Krftidk Fortcakti, &e.V tKfrexxigt af Kongl. V<)t.-Akad, FuTkaiidl 
m7, Bihaug* P* etl, pi wlv. fig. 17, 
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sinuated in firont/’ or, as the charactar ia given in the diag* 
noBiB^ “ slightly channelled in front/* 

This character ia not very strongly raark^, and in the 
more highly calciAed condition of the cell is often difficult to 
detect. C)n young zooscia in the marginal region of the 
colony a shallow rounded sinus may be detected, though even 
amongst these cells not unfroouently occur in winch the 
margin has all the appearance oi being entire. In the case 
of older zocpciu^ which are overlaid by a thick calcareous crust 
and the orifice is sunk in a comparatively deep shaft, the sinus 
will often be sought in vain. 

It is right to add that Mr. S. O. Ridley, who obtained the 
species from Franz-* Joseph Land, found the oral sinus well 
marked in most, even old cells ” 

Lepralia pertusa,^ Esper. (PL VIII. fig. 7.) 

There seems to liave been a good deal of uncertainty about 
this species ; 1 have therefore given a figure taken from a fine 
St.. Lawrence specimen in which the characters are well 
displayed. Smitt, in one of his later w^orks t> identifies it 
w itli his Encharella porifera near ally, if not a meu’e variety, 
of SmiUia Landsborovii)^ from which it is separated by 
important differences. Of Busk’s figures one or two are 
referable to another species. Waters, m his ‘ Bryozoa of the 
Bay of Naples,’ has recorded tivo varieties of J^praKa per* 
tuaa, both of which probably are quite distinct from Espor’s 
species. 

Schixoporella cinctn, llincks, var. (PL VIII. fig. 2.) 
LepralUi HncUiy ^ Aanab/ ser. v«»L xv. p. 2*54, pL viii. %. fl. 

A variety of this New-Zealand sjpecies occurs amongst the 
8t.. Lawrence dredgings which is distinguished by a peculiar 
condition of the cell. wall in the immediate neighbourhood of 
the aviculariuni. In the tj^pical form a prominent umbo rises 
immediately below tlie orifice, bearing on its summit an elon<* 
gate pointea avicularium, placed transversely. In the variety 
the umbo has disappearen or is reduced to a very slight and 
inconspicuous elevation forming part of a distinct area of the 
celUwaU, extending to a greater or less distance below the 
orifice, sometimes almost orbicular, sometimes elot^ate and 
stretching down about half the length of the cell. This area 

* * Annalft’ for June 1881, p, 440. 

t (LIfvew, Kongl. Vet^Akad. FOrhandh 1878,— No. 7^ Btyosoa frooi 
tho Arctic Sia (PcniiiftiulH of Kola). 
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diffeni remarkably in appearance from the rest of the cell, 
which is of a brown emour and thickly covered with pores. 
It is smooth, dense, and of a whitish colour, showing very 
distinctly on the dark front wall. The avieiihirium lies across 
the upper part of it, imtnodiately under the lower margin of 
the orifice, slanting slightly upwards. The whole structure 
probably represents the umbo of the normal form, its effect 
on the general appearance of the cell is very striking* 

The orifice in tliis species is wide and well arched above, 
but below the articular denticles, which am placed more than 
halfway down, it narrows off and terminates below in a curved 
line. The structure of the orifice would seem to connect it 
w’ith tlic genus Schitoporella rather than Lepralia, 


Memhranipora armifera^ llincks. (PL VIII. fig. 4.) 

M^mhranipora ivrmifera^ Ilincktt, Coniributh)iis towards a (tenoral 
lliiitory of the JVIarine Polyssoa/^ ^ AimalV' S, vol. \i. p. 62, pi xi. 
fig. 5. 

Some time since I described a species of Memhramjyora trom 
the St. Lawrence under the above name ; but it now appears 
that the specimen was immature on which the description 
was founded. Fortunately the occurrence of the perfect form 
enables me to revise and complete the diagnosis. 

Zotecia ovate, quincuncial, wholly membranous in front, 
margin rather wide, the inner border crcnulate, two spines at 
tlie top, on each side (or sometimes on one only) a little 
below the upper margin an acute avicularium^ placed obliquely 
on the top ot a prominent bracketdike support, carinate in 
front, mandible directed downward, a tail and very stout 
articulated spine rising from the margin close to one or (occa- 
sionally) both of the lateral avicularia, immediately below 
the cell a large mounted avicularium. Ocecium rather large, 
much broader than high, surface smooth and entire, a promi- 
nent rib across it a little above the oral arch, and at the top a 
large elongate avicularium placed obliquely and stretching 
along one side of Uie cell above, mandible pointed. 

i/tti* On shell and stone, ana iucrasting Flustm membra- 
naceo-truncaktj Smitt. 

Commonly only one of the lateral avicularia is prasent, and 
the large articulated spine takes the place of the other. In 
some cases both avicularia are present, each with an attendant 
spine. When the ooeoium is developed it adheres to the 
aviculai*ium at the base of the cell above, which appears as if 
it were a part of it. 

This species is nearly allied to M. unicorme, Fleming. 
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Porella concinna^ Bu»k (grnnular var.). 

(PI. VIII. fig. 6.) 

I have already referred to tho variability of this speciea in 
superficial character. The figure represents a highly graim« 
lar form, which 1 had supposed to be (piobably) the I^epralia 
lielii of Sir J. W. Dawson *. The latter inilecd is de.scribed 
as having a 8iniiut(vJ orifice, a character wliioh docs not be- 
long to any variety of P. conctnna. Still it seems more than 
probable, taking all things into consideration, that Belli 
18 nothing more than a form of this variable species. BpocU 
mens are of common occurrence in which the colls are 
separated by a distinctly sinuous farrow,” which is one of 
the diagnostics of Sir W. Dawson’s species. 

Cellepora canaliculatay Busk. 

CelhjiMra cmalicuUita^ Buak, ‘ ( Challenger' Report, part i. p. 3()4, pL xxx, 

lig, 5. 

This species seems to be not uncommon. It forma small 
nodular masses, which incrust the steins of Dydroida. It 
was first obtained on the ^ (Challenger’ voyage in the neigh- 
bourhood of Halifax, Nova Scotia, in 51 fathoms. 

’rhe oaicinm was not observed. It is globose, of compara- 
tively large size, much broader than higli, rather prominent 
in front, oral arch wide and shallow, surface smooth, shining, 
entire. 


La^cnipora Hpinulosa, Hincks. 

Loffenipora ^pwfdoM^ ITinokw, ^‘Tolyzoa of QiiPon (Iharlotto Tslandrt/’ 
p, f'jJ (sop.) Had 40 : ‘ Annals,* Her.’fi, vol. xiii. pi. iii. fig. 4, and pi. ix. 
fig. 4. 

This very interesting form occurs abundantly. It hae 
only been noticed previously amongst Dr. (i, Al. Dawson’s 
dredgings from the Queen Charlotte Islands. It is probably 
an Arctic form. The St, -Lawrence specimens hitherto met 
witli are all crustaceous in habit, overspreading tho stems of 
Ilydroida. The erect branching form obtain^ at the Queen 
Charlotte Islands bos not occurred. 

Bmiitia Landehorovii^ Johnston. 

There has been some confusion about this species, and the 
identification is not always to be trusted. Smitt has rank^ 

• < (.VmtribwtiouH to Oaimdian Natural History,’ by W. B, M. O'Urbau 
and liobert Bell ; l’«)lyxoa, p. til (Kxlnuitod from the B^ort of the 
Ueologiciil Bur\r> for IHdH : Montreal, IHCO.) 
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two or three forms under it which mast, I think, be accounted 
distinct^. Amongst the St.-Lawrence dredgings the true 
typical form is not by any means common ; the species is 
represented chiefly by the variety portfera of Smitt, One 
specimen has occurred to me which, in addition to the ordi- 
nary characteristics of S. Lamhhoroviij is turnislied with the 
largo spatulate avicularia, which arc rarely developed and 
always m connexion with the omcium. 

Myriozoum planum^ Dawson. 

Myriiisoum ermiuoeum^ Smitt, Kiit. Furteckn., (Df\ersigt Kongl. Vet - 
Aka(i Fbrh. 18<I7, Hihaiig, p. 114. 

This species was first described as Lepralia plana by Sir 
J. W. Dawson in 1858. II is account of the species is con- 
tained in a paper on the Polyzoa of the Oulf of St. Law- 
rence, published ill the lleport of the (Canadian) Geological 
Survey for 185S. It was afterwards (1880) reprinted along 
with other papers on the fauna of Canada by Messrs. D’Urban 
and Robert Bell, under the title ‘ Contributions to Canadian 
Natural History.’ This paper seems to have been entirely 
overlooked, and in 18G7 Prof. Smitt described the present 
form under the name of Myriozoum crubtaceum. Sir W. 
Dawson’s diagnosis may not be as full and minute a.s we 
should now desire, but it indicates the general fdiaracter of 
the s})eciea, and his name has as good a claim to be retained 
as those of a large proportion of the older writers, 

EXI»LANAT1()N OF PLATR VIII. 

Fiff. 1. Fhmtra holiday Stinipflau, with ninus. \a. Outline of oriflro of 
sniallnr form. 16. Ditto of larger form. 1<*. Showing the rem- 
nexion between the eiudermal covering of the cell and the 
tubular fibre. 

Fig. 2. SohkoporeUa nneta^ lliuckA, > ar. 

Fig, H, Mutfoporellft sjnnulifet*ay llincks, var. praclara, 

Jy. 4. Mernffraniftora armif/^ray Jlinoks. 

Fig* d. Schiao}}otrlfa rrueiiiOy Norman. 

Ftg, 0, Pm'tm cancinm^ B lak, granular variety. 

Fig* 7* Zepralia pertumy Flaper. 


XXVII. — On the Development o/^Dreissena polymorpha, 
Pallas. By Dr. EuaEN KouBtJUELT f. 

TttK development of Dreissena is particularly interesting 
because, for reasons wliich will be discussed forthwith, we 
• B»U. Mar. Polysoa, p* 345. 

t TranBlated from a Simarale impression from tlio ^ SiUungs^Berichte 
der ChMftcUschalt tmiurfors&ondcir Frsimdo/ no. 7, Jahrg, 18iU, pp. 181- 
146. Communii^iWd by the Author. 
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might in its case expect to find free-roTing larvtt (in fresli 
water)* Chiefly on this account I endeavoured during the 
summer of last year to elucidate the hitherto unknown repro- 
duction and development of this mollusk. At that time my 
investigations were undertaken too late ; but with the com- 
mencement of spring of the present year T recommenced my 
observations ana persevered with them until I finally suc- 
ceeded in deciding this question. I would remark at the 
outset that in the following pages I have no intention of 
giving a detailed account of the development of Dreiss^na, 
My observations were, as I have already hinted, directed 
chiefly towards the one point of the presence or absence of 
free-roving larv«B. Moreover they were really intended to 
partake of an orientating character, in order to determine the 
time and manner of the reproduction of Dreiasena^ and thereby 
to facilitate a subsequent minute investigation of the deve- 
lopment, since this was not |H>S8ible for me. this year on 
account of other tasks which could not be postponed. Mean- 
while it is already possible to determine the leading features 
of the development of Dreiaama^ so that a communication on 
the subject wdll not be unw'clcome. 

As a general rule development by means of free-roving 
larvae provided with a velum is characteristic of the Lamelli- 
branchs. Nevertlieloss an exception is formed by the fresb^ 
W’ater mussels. As is frequently the case in freshwater forms, 
e,g. in the Annelids, l^urbellarians, &c., these creatures adopt 
a direct development with the freshwater existence, and 
abandon the original method by means of free-roving larvae. 
Thus we see that the freshwater mussels have alreadpr 
assumed the adult form on leaving the mother {Ogelaa^ /Vai- 
dtum) or else pursue a course of development in which iurvee 
indeed appear, but which is at once recognizable as having 
undergone secondaiy modification and considerable adaptation 
to the present mode of life of the mussels (UnionidsB}. 
Cyclaa and Fistdtum exercise a brooding-process, since they 
form a kind of brood-pouches within the gills, in which the 
eggs develop until the formation of the pert'eot animal is 
almost complete. Nevertheless these mussels pass through 
a stage in which the embryo is to be considered equivalent 
to the free-roving larva, which has been compared to the 
Trochophora of the Annelids. The velum of the larvce of 
marine mussels is indicated by an area of cilia in the embryo 
of Cyclaa ; in this case therefore wc may speak of a rudimen- 
tary velum Moreover it possesses a primitive kidney, the 

♦ K. Ziogler, Entwiokhmg von cemea. Zeitschn t 

wisji. Zool. 41 Bd., 1880. 
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excretory or^an which is bo im{>ortaQt for the Trochophora^ 
larva {E. Ziegler). With this we have the chief cbaracter- 
i^tics of the TroiJiophora^ but this stage which repeats the 
Tro€hopho%*a in a modified condition merely rcj>rcsent« a 
transitory period of the embryonic development. In the case 
of the XJiiionidm the typical form of the Lamellibranch larva 
receives even less expression. Here the velum is entirely 
wanting, and a tuft of cilia in the anal region is all we have 
to remind us of the free*i*oving larva*, 'i'he ova of the 
Unionidte likewise develop in the gills, and the larvte which 
are expelled from them, provided with sliells and shell-liooks, 
liave already reached a tolerably advanced stage of develop- 
ment — with the free-swiinrning larvaa of marine Lamelfi- 
branchs they have nothing in common. As is well known, 
they attach themselves to fisliea, upon which they live para* 
siticolly for a time f- This mode ot life at once bears witness 
to the extent of the adaptation which they have undergone, 
and whirh explains the stiiking transformation of their 
organization as also the various modifications of their early 
developmental stages 

Bince the develoument of the freshwater mussels which 
have been menlioneu exhibits so greatly modified conditions, 
it seemed interesting to ascertain how i^mWna behaves in 
this respi'Ct. As a near ally of the common mussel iJreiasenn 
possessi^s more the character of a marine form, and we miglit 
therelore expect to meet wdth free-roving larvae in its ease, a 
most unusual phenomenon for freshwater moliusks. On the 
other hand, it appears bj follow from the manner in which 
ZVewcfia is supposed to have entered our w aters that it has 
long been accustomed to a freshwater existence, and thus 

S erTiaps an influence might also have btTii exerted upon the 
evelonment. It appears that Drewena has been derived 
from tue region of the Euxine. It probably penetrated into 
our waters ny continually travelling further up stream from 
the wide mouth of the Volga §. At any rate it was trans- 
ported by connecting canals into those water-courses also 

♦ C. Scbisrhols, ^ Leber die Entwicklung dar \ ruiomdea/’ Dsnkaohrift. 
k. Akad. WLw. su Wien. Matb.-naturw. (H. 41 ^ Ikl., 1889. 

t M. Brarm, Postemojycmide Batwicklung vou Anodoata,’’ Zool. Am. 
1 J^abrg., 1878. 

SchierhohCi op, eit, 

P. Schmidt, « Beitm sur Ksnntniadar postembiyoaidoa Eniwickluug 
der Ni\}a4«n^’* Arch, t^atitigesch. 61 Jabrg., 18B6. 

I A. Goette, ^^Bomerkiingen fiber die Btubryonaleatwicklung von 
Anodemta pimfKiiu,** SSeitjudir* t wise. Zooi. G2 Bd.| 18tU. 

S E. von Martaua, eingewanderte Idusche!/’ i>er Zoologiecha 

(^t0ii,6Jlabrg., 1886. ^ 
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which open into the Baltic. Finally, and probably in a 
airnilar taehion, it also reached our rivers, and there wandered 
up stream, until at last it attained its present wide distribu- 
tion 

It has been reported from the Caspian Rea that Drd^ama 
sometimes still occurs among marine mussels, though even 
here it confines itself to water which is less ricli in salt, and 
is only found in the estuary of the Volga, which is probably 
largely impregnated with fresh water. Other truly marine 
mussels, such as Card/urn^ have been fouml in its vicinity in 
a dead state. In the Baltic it lives only within tin* bays, 
and it is interesting to note that here it seems to endure the 
strung salt water even less than a freshwater snail, Neritina 
fluviaiilisj since tlie latter is found on the outer side of break- 
waters, while Dreusma occurs only on the inside (E. von 
Martens). In a verbal communication Prof, von Martens is 
decidedly of the opinion that Dreiaaena now really lives in 
fresh water only. 

Dreiaaena polymorpha is consequently to be regarded more 
as a freshwater mussel than as a marine form. W^e see that 
the question as to how it behaves with reference to its deve- 
lopment is thereby brought still more closely home to us, for 
it would always he possible that a moditicatiou had set in in 
the mode of development. It is true that the small changes 
in tlie organization of the mussel itself do not support this 
theory. I was therefore able to scarcli for the urvoe of 
Dreiaaena wdth some prospect of success. Since the mussel 
is of frequent occurrence near Berlin, and is even found in 
abundance in Lake Tegel, a successful treatment of the 
problem w as rendered the more easy. 

Although it apficared to roe to be probable that reproduc- 
tion took place in the spring, 1 nevertheless examined a 
considerable number of the rnoUusk in August of last year, 
and found them only moderately provided with sexual 
products or almost entirely destitute oi them. However, the 
very small size of the ripe ova appeared to me even at that 
time to confirm the Buppositlou of a free development. 

This year from March onwards I watched the setting in of 
the breeding-season both in the case of the Dreiaaena of 

^ In the disciw&ioTj on this point attention was drawn by Prof. Nohrhig 
to the fact that Zhwtsena pofym<n'pha previcmnly occurred in Kortu 
Gertnany^ and has boon found in the Diluvium of Es'^t and West 
as he informed the * C4e«e)lschaft ’ some years ago (Sitjmngg-lter, J883, 
p, 68, Ueber das fossile Vorhomuicn von Certma dama^ Cyprinm carpiof 
und Dremma poiymofy)ha in Norddentseh!and’’K It is supposed that 
Dreiamta (probably owing to unfavourable climatic conditions) was drn eu 
away, and subRequently immigrated once more. 
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Lake Tegel aa also in that of the muasela which are pre- 
served under the most favourable possible conditions of exist- 
ence in the reservoir of the garden of the Zoological Institute 
here. In the case of two of the lattcir, which had bc^eu 
obtained from 'J'cgol only a shoit time before and placed in 
the reservoir, I observed as early as the middle of May the 
deposition of a large number ot ova, which were foutid in 
each instance in a cohering mass near the mussel. These 
eggs did not develop, but soon perished. It was not until 
the middle of June that the deposition of ova was observed 
once more, and shortly after tais the normal reproduction 
and development commenced. Whether it was merely retarded 
this year in consequence of the peculiarly low temperature of 
the spring, or whether it always takes place at this relatively 
late season, can only be clctonnined ny the observations of 
future years. 

The very small ova of Drcisama polymoritha are deposited 
freely in the water ; they are only surrounded by an extremely 
delicate envelope and are very scantily HuppUed with yolk. 
This very conaition of the ova was evidence of the occur- 
rence of fre(^-roving larvce. The method of oviposition is as 
follows. The mussel slightly opens the valves of its shell, 
and, quickly closing them again, a little ball of ova h 
extruded. This process is repeated several times aud is 
readily observable in the aquarium by arranging the proper 
time. The balls of ova, which do not at once lose their 
cohesion, appear like little whitish lumps of mucus. 

The unequal segmentation of the ova exhibits a great 
agiecmcnt with that of other mussels, as described by Lovdn, 
Flemming^ Kabl, Hatschek, Ziegler, Horst and otlicrs. 
The same is also true on the whole for the subsequent develop- 
mental stages, which will receive a detailed description at a 
later date, ana will licre be considered only in so far as they 
are necessary for the comprehension of the development of 
the larval form. These processes present a quite peculiarly 
close approximation to the conditions which obtain among 
the marine mussels, which is uot to be wonderc<l at for the 
very reason that they soon lead to the same result. 

An expansion of the primitively narrow segmentatioii- 

* W. Flemming, ** trltudum in dor Eutadoklaugsgoaoliichto dor Na- 
jadon/’ Hiizuugs-lkar. Akad. Wi^e. Wien, Msth.-nat. Cl. 51 Hd., 1875. 

0. llabl, ** tTobm* die KutwicjklungH^BCkiohto der Malermu(»cbol/’ 
Jeuaisclio ZoitBcbr. Naturw. JO Bd., IWO. 

K. Horst, ** Kmbryopdnio do Phuitro (Oatfea Tijdafthrift Nodei> 

landsc*he lilorkundige Yfureeniguiiff, iSupplemout, Heel i., Irt8.8-84. 

<< On the X>e?elopijaent of the European Oyoior,’’ Quart. Joum. Micr. 
Sc. voi xxii., mu. 

Ann. i& Mag. A'. Hist. 8er. 6. Vbf. ix. 
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cavity takes plac6| and with this the embryo which has 
arrived at the Gastrula-stagc assumes a roundish oval shape. 
The rudiment of the intestine arises by the growing inwards 
from in front of an ectodermal invagination towards the endo- 
dermal portion (the subsequent mid-gut) ; this is the fore- 
gut, which afterwards unites with the endoderm* The hind- 
gut appears to arise in a similar way, though it was impossible 
to decide this with certainty. 1 have likewise been uitherto 
unable to determine satisfactorily the origin and fuither 
differentiation of the mesoderm. At an early period meso- 
dermic cells may already be observed in the primary body- 
cavity, scattered about or collected together in groups, yet a 
doubt must be allowed to exist as to their relation to the 
mesodermic bands, which have been described for other 
mussels, and as to whether these bands ore present in so 
definite a form. 

Before the development of the intestine has yet proceeded 
so far as has been indicated above there has appeai^ed, in the 
shape of an invagination of the ectoderm, the rudiment of 
another organ of extreme importance for the development of 
the LamelTibranchs ; this is the shell-gland. The embryo, or 
more correctly speaking the larva, assumes a broadly pear- 
shaped form. Tne widening of the anterior portion is espe- 
cially pronounced : while even at on earlier period scattered 
cilia appeared at different parts of the body and caused it to 
rotate* they are now found packed more closely together on 
the tliickcmed anterior portion, and hero form a ciliated ring, 
which indicates the rudiment of the velum. This stage 
exhibits the greatest similarity to the marine larvie (of Modio^ 
iaria and Cardium) which are figured in Lovtin’s paper 
We now have the TrochophoraAox^Si of DreisBena before us, 
and it is an interesting {K>int that this stage, which in the 
case of other freshwater mollusks {Oyclcut^ Pisidium^ and 
Gastropods) is passed through in a more or less modified form 
within the egg-membrane, f. e. during the embryonic deve- 
lopment, is preserved as a free-swimming stage in the case of 
Dreissena. The Annelids, too* which live in fresh water or 
upon the land (Oligochceles and Uirudineaus) . pass through 
this stage, as is well known, only in a mooiiied condition 
within the cocoon, so that ftee-ewimming Troohophora-larvis 
were not known in fresk water. 

iStill essentially in tlie Troehophora* Qtagc is also the some- 
what older larva, in which the shell-membrane has con- 

e S. Lot^n, ** Britra^ zur Kenntnifis der Entwicklung der MoUusea 
aoephala huneUibrancmatu*^^ aus den Abhandl. der k. Schwed. Akad. 
Wi«s. fur das Jahr 1848 im Auskuh^ dbersstot; Htoddiolini 1879. 
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aiderably iucroased in size, aud already presenU the appear- 
ance of the bivalve muaseUshcll (fig. lb This condition of 
the larva, apart from the processes which take place in the 
interior, continues for a long time. As it is peculiarly charac- 
teristic, and is useful for the discovery of the larva, a few 
sketclies of it are given herewith. 

Fig 1 



Y(juiig«T larva of Dreinsfimt with blvulxo ahe!! (/») luid velum (iW,), w>on 
from the aide, a, anus » stomach ; mu, mouth ; tidductor 

muscle. 

Before all things important and characteristic is, besides 
the shell, which is at first delicate and composed of u thin 
cuticular membrane, and subsequently somewhat stouter, the 
extensive velum. 

The velum appears as, so to speak, a Hesliy organ, which 
is beset with stout cilia at its margin. It possesses a imcuUar 
pigmentation, which greatly increases with the age of the 
larva (figs, 1 and ^). Fig. 1 shows the velum as scon from 
the side lu a younger larva, and the following figures exhibit 
it in older larvce in different positions. From fig. 8, which 
represents an older larva seen from the side, it is evident what 
a considerable size the velum may assume. 

The larva is usually observed as represented in fig. 2. It 
swims on the surface of the water, with the velum directed 
Upwards. In front and liehind we see the valves of the shell 
projecting beneath the expanded velom (figs. 2, 3}. The 
ciliary movement is most readily comtmrable to the rotation 
of a oircui^ saw, since only a certain number of the cilia are 
extended simultaneously, while the interjacent ones appear to 
be bdut. Sometimes the whole of tlic cilia are stretched 
straight out. The moftion of the larva is very rapid, and 
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generally takes place in such a way that the deeply pig- 
mented spot (;>0> whicli is observable in fig. 2, is directed 
Fig Fig 



r ' /»i . 


Fig — LiQ'va of JJreisitenaf looldng dowu from ftbu\o uj>oii tlio volutn. 
whidi i« fully expanded. pigiueiitation of the velum (irel.) ; 
pigment Imnekth the oral (»pening$ whell, which in for the niOMt 
part concealed by tbo velum. 

Fig ;5, — Older larva of with A'ohim pveally expanded, 

fmm the wide, m, retractor miwclos of the selum (C(^/.); pf, pig- 
ment ; Sy I lie lwt» valvea of the shell. 


towards the rear. When swimming at full speed the larva 
suddenly halts, and for a longer or shorter time imparts a 
spinning motion to its velum 
without moving from the spot. 

At the smallest disturbance the OjoNw 

velum is retracted, the valves - 

of the sliell, which are only 

slightly opened, close with a f -'“HlBt •*-•*« - 

snaj), and the larva sinks to the 

A striking feature is the iF 

bilobed character of the velum ; ^ % 

this is especially noticeable p a 

the commencement of expan- i 3 

sion, but is also visible in ccr- II ^ 

tain positions in the fully ex- m\s J i ^ 

panded state (fig. 4). This 
condition reminds us strongly 
of the bilobed velum of the 
Gastropods. Atteiitiou has 
moreover already ^ca drawn 

by Ziegler to a similar stale ded velum (im;/.) ^ which iuU^ figure 
ot things in the reduced velum in viewed obliquely. pigments- 
of Ct/clas : vet this couditiou is tion of the velum ; pi, pigments- 
not noticeable in O^olas unUl if * 

later stage* of development, and 
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owing to the great degeneration which has taken place in the 
velum in this instance it is less distinctly visible. 

The larvao of Dreisama are very minute, and are exceeded 
in size by various pelagic Infusoria of Lake Tegeh Indeed 
at first sight they themselves produce the impression of an 
Infusorian provided with a strong adoral zone of cilia, or they 
might be mistaken for a Botifer if the velum happens to be 
in active rotary motion. 

At the season at which the majority of iJreisftena are 
engaged in reproduction, this year, therefore, towards the 
end of the month of June and the beginning of July, the 
larvee occur in large numbers on the surface of the water, so 
that with the help of the fine pelagic net it is then easy to 
procure inatcrlul. 

The chief features in the larval organization are recognizable 
from fig. 1 — the bivalve shell (figs. 2 and 3, «), the velum 
with its retractors, and a ciliation, also found in tln‘ larvaa of 
other mussels, in the ueighbourluiod of the anus. As in the 
Trochophom^ the oral opening lies behind the powerful zone 
of cilia of the velum. In older larva* there appears behind 
the mouth a peculiar pigmentation, which often has a bilobeJ 
appearance (figs. 2-4, and which I was at first inclined 
to regard as the eailiest indication of the byssus-gland j the 
position of the latter, liowever, would not well agree with 
this. A closer investigation of the subsequent stages will be 
necessary before we can decide whether a more important 
significance attaches to this formation. The foro-gut, which 
is marked off tolerably sharply from the mid-gut, leads into 
the wide stomach, upon which two emeum-ahaped evagina- 
tions doubtless represent the rudiment of the liver. At an 
early period the section of the intestine following the stomach 
forms a coil, which subsequently increases in extent when a 
lengthening of the intestine seta in. 

On the dorsal side the adductor muscle appears early (fig. 1) . 

1 have not as yet been able to determine with certainty the 
nature of a thickening which is found between mouth and 
anus, yet I am inclined to regard it as tlie rudiment of the 
pedal ganglion, owing to the great agreement between its 
position and that of the pedal ganglion describod by Hatscliefc 
for the Troohojihora of Teredo 

It would have been very desirable to settle the presence of 
the primitive kidney in the IVochophora of Dreiaaena^ yet in 
the short time which 1 was able to devote to tlie investigation 
of the younger larval stages I did not succeed in findmg it. 

♦ B. ITaUchsk, Usber Entwicldungagescldchte von 7Vrf*db ” Arbeiten 
Wien. Zool. Inst. 3 Bd., 1861. 
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Since this larral organ 1ms nd only l)ecn proved to e^t in 
the free-swimming TVochophara of Teredo (Ilatschek), bnt 
was also describea for the very degenerate Ti^ochopTiora of 
Cydaa (Ziegler), it is hardly open to doubt that it is present 
in Dreissena also; the moie so since the agreement of the 
larvfB of Dreissena with those of the marine Iiamellihranohs 
is in other respects complete — a fact to which I would call 
attention once more. This appears in a peculiarly striking 
fashion on instituting a comparison with the figures which 
Lov6) {Joe, ciu) gives of various larvce (belonging to Car^ 
dumiy Modiolaria^ Montacutay and other genera wliioh arc not 
further si^ecified). I'hc laiva in its youngest stages provided 
with a bivalve shell exhibits a very remarkable agrrement 
with that of tlie Em ojiean oyster, as figured by Iluxley*, 
Jlobiustj and Horst {loo. ctL), The shape of the shell, too, 
at first resembles that of the shell of the young oyster-larva. 
It is almost circular, though it appears flattened on the doisal 
surface, owing to two straight lines which there come into 
contact (fig. 1) . It subsequently becomes more circular ; with 
further growth the shell becomes arched; tliis takes place 
especially in the region of the cardo, and leads to the forma- 
tion of the umbo. Tlie shell is now not unlike that of a 
Cardium, It still consisth solely of a membrane i>f conchiolin ; 
the secretion of the calcareous matter does not take place 
until later. 

Tlic la» vse rove about for some eight days, and during the 
greater portion of this period are found chiefly on the up{>cr 
surface of the water. In Lake Tegel multitudes of pelagic 
alga? were collected at the same time, and these doubtless 
provide the laivse with sufficient nourishment. When they 
are still thoroughly capable of active piogrossion by aid of 
the velum they sink from the surface to the bottom of the 
water. This may either be explained as resulting from 
changes which now take place in tlicir organization or may 
bo traceable to the fact that food is perhaps easier of acqui- 
sition in the depths. 

While the larva was still enjojing a pelagic existence 
certain changes set in, of whicli the most important is the 
formation of the foot. The latter appears as a protuberance 
between the mouth and anus, and quickly assumes a conical 
shape. It then grows in length, and is forced to become 

* li. Huxley, ** Oyitera and tko Oyster-Question/ English lUostrated 
Magazine, 1883. 

Copied in Jackson’s paper Phylogeny of the Pelecypoda/’Meni. Bost. 
Hoc. Nat. Hint. vol. iv, no. viii., lew. 

i K. Mubiui:!, ^ Die Austor and die Austemwdrihschaft,’ JJarlin, 1877. 
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to enable it to obtain accomcnodation within the shell. In 
the case of snch larvce as have been collected at the bottom of 
the aquarium we observe how the foot is extended like a feeler 
when the animal is at rest, while the shell slightly opens. 
The velum is then gradually unfolded, and the larva swims 
away by its aid, to all appearances quite as actively as before. 
The foot, which is alrcaav tolerably developed, is therefore 
present in addition to the velum. The latter, however, 
gradually degenerates, and finally the only evidence of its 
previous existence is tne pigmentation of the anterior section 
of the body, which is still retained for some time. 

A further rhango in the larva results from the greater 
development of the mantle. This arose in the shape of a 
fold, wliicli advanceil with the shell from the dorsal towards 
the ventral surface. It now comes into greater prominence, 
since it protrudes at many points on the free edges of the 
shell. Between the mantle-fold and the foot the rudiments 
of tlie gills were formed. They appear at this time as a few 
tolerably large laterally compressed papillce, the approxi- 
mated edges of which are beset with strong cilia, so that the 
observer soems to be looking at richly ciliated clefts. The 
aspect which they present at this stage is very similar to that 
described for Mutilna by Lacaze^Duthiera It is difficult to 
determine whether the rudiments of them are developed in the 
shape of a fold, which becomes notched at a very early period 
and so produces the supposed papillte, or whether they sprout 
forth as real panillaa. At any rate a 
few smaller papiilie are added beliind 
to the large ones in front, so that the 
rudiment of the gills is continued pos* 
teriorly in an undulating line, which 
might perhaps be regarded as the fi*ee 
edge ot a fold. 

Meanwhile the foot has attained very 
large dimensions and is capable of being 
protruded a long way from the shell. 

The young mussel, for such it must by 
this time be termed, now progresses 
solely by its aid. We notice how the 
vermifotm^looking foot is stretched far 
oat (fig. 5), goes through the move^ 
ments of a feeler, and then fixes itself 
by its extremity: whereupon it contracts protruded. ' 
and so drags tne body after it* The 

e Lsfiase4>ttthki^ Mdoiairo sur le ddveloppemont das bmaoldes des 
MoUttS^ues Acaphidas Ana. Sc. Kst. 4*sSr., Zod. t. r., 

vm. 
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mussel, provided with an almost circular shell, might at this 
stage be taken for a young Oyelaa. The velum lias degene- 
rated, and in the foot it now possesses a serviceable organ of 
locomotion, by aid of which it crawls actively about. The 
inuBsel consequently passes through a second freely mobile 
stage. While the body of the young mussel increases in 
bulk, the growth of the foot is retarded, and thus acquires the 
stump-like form which it possesses in the adult. The mussel 
finally becomes fixed 

The ready mobility of the PmWnrt-larvie has doubtless 
contributed materially to the dissemination of the mussel, 
which has advanced with quite asionishing raj)idity. It is 
extremely probable that its immigration into Germany did 
not take place until the second decade of this century (K. von 
Martens, loc. ctV,), and nevertheless we find Dnissona so 
widely distributed and oci‘urring in many places in enormous 
quantities. 1 have shown above that the larvm rove about 
for a pretty long time. If therefore they ha])pon to be in a 
stream they will be able during this interval to bes carried 
forward for a long distance by the current. Von Martens 
has shown how the advance of the mussels up stream is 
brought about by their being attached to vessels and by being 
transported with timber, &c. The retention of the free-roving 
larva? was doubtless of the greatest importance to Dremena, 
I have already emphasized the fact that owing to the reten- 
tion of these primary larvce Dreisuma differs in a striking 
degree from other fresJiwater fornjs. 

♦ la the diHcuwiou on the present subject IVof. v on Martous nlludod to 
na obsenation by according to wliich retains a 

certain power of nif>bili<;j , in tlmt it is able to d«‘tai‘h itaelf from its base 
and tix itself of^ain at a Renter or sliorter distance. AUhuugb the foot, 
when contrasted with its in the younK staU* (fig. />,/), has very 
greatly degenerate in llie adult, it novortheless appears to bo used as an 
organ of locomotion, although to a limited extent, at a later stage of life. 
I ni}self indeed bad many o}n)oriuiiities of olworvitig the way m wliich 
individual fip<‘cimous. which i had detached from a large mass, climbed 
high up the side of the aquarium and there fixed themwilves. In the 
cnae of Huch isolated individuids this appeared ospeclolly to <MTur when 
the water in coiu'hi' of time began to go bad. Tno motion i«, however, 
very alow, and in the course of aevoral dtiys only a yery short spico i« 
traversed. lu so far as 1 b)ok notice of this point the utilisation of the 
foot as an organ of locomotion appeared to bo very incoinpleti*. 

That the foot retains a certain rapacity for loi^oniotion would, luort^ 
over, follow from the observation communicated by iteichol (Zool. Ans. 
X. IH87, p. 4H8), arcoiding to which in winter Dmasemt retires into deejier 
water from the shallower jparts near the shorn. If this is so, it follows 
that the byssus, with which tho animals are attached, must bo thrown 
off. It is worthy of note in connexion with this statement that 
8cna is always found in maMes, and the individuals must therefore come 
together again after having previously separated. 
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The foregoing is intended merely as a preliminary commu- 
nication, since, as already mentioned, 1 purpose to treat the 
development of Dreiesena more fully later on. In conclu- 
sion I would just remark that Prof, Jjlochmann writes to me 
from Kostock that lie has found the laivie of Dretsaena in 
the Warnow. Finally, I cannot refrain from expressing iu 
this place also iny most sincere thanks to privy-councillor 
Schulze for the great kindness with which he placed the 
resources of the Institute at my disposal for the collection of 
material, which vas repeatedly necessary, and afforded me 
the opjiortunity of making abundant use ot the reservoir in 
the garden of the Institute, whereby tny task was materially 
facihtalod. 


XXVIII, — Hemarhs on Auatralian S!ur/a, ByC. ITkduey, 

F.L.S., Assistant in Zoology to tlie Australian Museum, 

In a recent number (Feb. 1891) of this Magazine exception 
was taken by my fiicnd Mr. Pilabry to the tieatment of some 
American slugs by Mr, Uoekcrell. I also wish, aw one wlio 
has studied the species in their native forests,’’ to add my 
remonstrance against the manner in which tlic same autlior 
has dealt with the Australian representatives in Lis essay 
** On the Geographical Distribution of Slugs ” (P. Z, S. 
1891, pp. 214— 22o). I hope that I am not overstepping the 
bounds of courteous criticism by characteiizing this article as 
somewhat sujHTficial though pretentious, and by adding that 
the conchologicttl fiaternity would have been more grateful to 
tills autlior had lie contributed to the treasury ol science more 

facts and figures” and fewer MS8. names and imiierfcct 
generic diagnowea. 

The description * of Limax me</ah(Jontest^ Quoy and 
Gaimard, thougli considcicd by Mr, Cockeicll not to be very 
clear, is amply sufficient to debar the entrance of that species 
into the genus Aneiioa. The jaw is minutely described and 
is certainly that of a LtmM, while the statements that Jc 
manteau assez 4tendu est ovale [that of Anritea is always 
triangular] et susceptible sans doute de recouvrir la t^ie, . . . 
La couleur de cet iudividu est d’un Wane jaundtre parsemd do 
taches noir, , , , Sa longcur cat d’un pouce huit lignew,” con- 
vince me the French writers had before them the introduced 
Bpcciea L^Jlama^ Linh.| still common in tlie same locality. 

* Voyage of the ' Uranie/ Zoology, p. 426 . 
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The conclusion has forced itself upon me that all the species 
of Liinam descrilied as native to Australasia may be reirorred 
to eitlier i. maximus^ jlavuB^ ffogatea^ agrestia^ or lasvia^ all 
introduced from Europe. Mr. Cockerell prefaces his remarks 
by assurinf!^ his readers that the povrers or migration of a slug 
are extremely limited. Be that as it may, in their race to the 
antipodes they have far outstripped their shell-bearing rela- 
tives. Tasmanian specimens of L. maximm were observed to 
be infested with an acarus, which, unfortunately, I failed to 
jneserve. Should it prove to be identical with the parasitic 
attendant of the European molhisk, this fact would argue 
that the animals migrated not in the egg but in the adult 
stage. 

After examining several himdredsof the handsome diamond- 
slug, Aneitea Graeffeiy Humbert, from various localities 
ranging along fourteen degrees of latitud^ I reiterate the 
opinion formerly expressed (Proc. Roy. Hoc. Queensland, 
vol. V. pt. V. pp. 162-1 7.‘1) that only one species of this genus 
is yet known to inhabit Australia, and that, with all deference 
to Mr. CockcrelPs decision, A. KreMi and Schutei are mere 
synonyms. Tlie colour, siac, and wshape, as well as all details 
of the external anatomy, are so obscured in apirit-spccimens 
of slugs that specific characters should be described from such 
with extreme caution. As instancing the difference between 
living and preserved specimens I would invite comparison 
between two figuroii of A. Qrcwffet, (a) ^ Mdmoires de la 
Society clc Physique et dTIistoire Naturelle de Genbve/ 
vol. xvii. pt. 1, pi. xi. fig. 2, from an alcoholic specimeu, and 
(J) * Proceedings of the Royal Society of Queensland,* vol. v, 
pt. 5, pi. vii. fig. 1 (published with vol. vi. pt. 1 from life ; 
as well as between those of Cyatopelta PetteraXy Tate, (a) 

^ Proceedings of the Linnean Society of New South Wales,* 
(2) vol. V. pt. 1, pi. i. fig. 1, from an alcoholic specimen, 
and (6) on. ciu vol. vi. pt. 1, pi. iii. fig. 4, from life. 

When Mr. Cockerell writes of A* Maodonaldi^ New 

Caledonia, and reputed also to occur in the New Il^ides,** 
he has evidently transposed the l<^lities, as a glance at Dr. 
Macdonald’s original description in an early number of this 
periodica] will show. Indeed, it is from the island of Anei- 
teum, in tlie Now llebrideSj that the genus derives its name. 
It was also collected in that island by the well-known traveller 
and zoologist Mr. John Brazier, and is unknown in New 
Caledonia. 

To Australia Mr. Cockerell assigns ei|;hte6n species of 
[lelicarion. I can only say that Australian natoraliats are 
unacquainted with eighteen, or even with eight, indigenous 
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species of this genus ; to have reached this total oar author 
must have impressed every available synonym and enlisted 
an odd genus or so as well. 

" Such species as H, Cumingi, Beck, .... might be sepa* 
rated from Ilelimrion by their shells alone, at least sub- 
gcnericalljr.” In this conclusion he is perfectly correct, but 
was anticipated some twenty years since hy Prof. Semper, 
who demonstrated anatomically (Reis, im Phil, vol. iii. pt. 1 , 
p. 56) the position of this mollusk in the genus Xeata. //. 
tltllif Cox, should bo classified as a Nanina (see ‘ Records of 
the Anatralian IWuscum,’ vol. i. p. 136). The fact that 
Garrett (P. Z. S. 1887, p. 316) throws grave doubts on the 
Fijian habitat of Parmella is disregarded by Mr. (Jockcrcll, 
wlio copies the probably fictitious locality from his prede- 
eessors, A notice by myself on the genus {‘ Records of the 
Australian Museum,’ vol. i. pp. 78-80, pi. xi.) apjiears to 
have shared the fate of much other molluscan literature, and 
to have escaped the observation of this author, w’ho sliould 
have referred this genus to the Hollcnrioninse, 

In reference to CystopeUa Mr. Cockerell seems to have read 
my article, which he quotes so approvingly, without having 
quite understood it. 1 beg to repeat emphatically that this 
genus has not the teeth of Teatacella, neither has it the jaw 
of Avion, “ Oi' this,” to quote our merry friend, “ there is no 
possible doubt, no probable |K)ssiblc shadow of doubt, no 
possible doubt whatever." Also that Vyatopelta has not the 
slightest resemblance or affinity to cither the Testacollidm or 
the Seleiiitidm. Further, that Cystopelta is a much modified 
and aberrant member of the MoucarioniiKo. 1 believe that 
any modern malacological student who attentively examines 
the drawings and descriptions appearing in the Prou, Linn. 
Soc. N. S. W. (2) yol. V. pp. 44-46, pi. i., and vol. vi. pp. 24, 
25, pi. iii. fig. 4, will agree with me. 

The classification of our land Mollusca sadly needs revision ; 
but a ramble through the British Museum and a study of 
text-books are not a sufficient qualification for the task, and 
it is to be hoped tlmt before Mr. Cockerell again addi esses 
himself to it that he will serve a considerable apprenticeship 
to biological science with the microscope, disaecting-neodle, 
and sketw-book. 
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XXIX. — Pesenpiiona of new Oeneraand SpecteaqfVytaXMm 
rontaiiml in the Briiiah-^Museum Col feet ion, fty W, 

Wakken, M.A., F.K.S. 


fContmiicd from vo!, viii. p 70.] 

Subfamily CxjtrsAramjE. 

Skmniomima, gen. nov. 

Fore wings with costa very straight, curved onl^ l)efore 
apex and simple in male] apex blunt; hind margin hardly 
onlique and faintly bowed. Iliiid wings triangular, with hind 
margin only slightly curved. Labial palpi short, straightly 
porreel, shaggy beneath, the thiid joint indistinct ; maxillary 
sliort, hairy ; tongue large, scaly ; oc(dH minute ; forehead 
smooth, flat ; anteimaj in male aimphy with very short pubes- 
cence ; ncuvation a» in Chrysophilay Iliib., and Semnia^ TlOb. 

Type H. favicepsy Burm. {llffpocrita). 

In geneva] a|)pearancc, colour, and markings, resembling 
Iliibnci’s genus Ghrysophth^ but distinguislted at once by the 
simple costa and antennae ol the male. 


Subfamily 
PlNDICITOJlA, Wlk. 

Type P. aeuar?afis, Wlk. xxvii. p. 136. 

Pindicit^ora flavifronsy sp. n. 

Fore wings shining violet-black, with a slight pale tinge 
at the base of the inner margin ; a distinct white, bluntly 
zigzag, transverse line at one third, not quite reaching the 
costa 5 a very faint, irregularly sinuous, and somewhat dilated 
line at four fiftlvs. Hind wings violet-grey, paltu- towards 
the base, gradually darkening outwards, with a faintly paler 
submargirial lin<», more distinct towards the anal angle. 
Thorax, antennm, abdomen, and fringes concolorous witJi 
fore wings ; collar, base of antennee, face, palpi, and anal seg- 
ment of abuomeri ycdlow. Underside sliming fuscous, with 
a violet gloss ; legs pale ochreous. 

Expanse of wings 10 millim. 

One male from Accra. 
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Genera and Species o/Pyralidse. 

Trichauchenia, gen. nov. 

Fore wings elongate, narrow ; coata straight, hind margin 
straight, oblique. Hind wdng rounded. Palpi porrect, 
roughly scaled, the last joint drooping ; tongue present, rough- 
scaled ; forehead with a short projecting cone of hair } 
antennaj long, simple in female, in male inoniliform, subden- 
tnte beneath, each joint armed with a fascicle of long, line, 
curling cilia ; patagia of male very long, as in Endotricha ; 
ocelli wanting, scaling smooth and glossy* 

Type 2\ aharmsalwy Butler [EucUta)y 111. Lop. Hot. vii. 
p. 92, pi, cxxxiv. fig. 13. 

Actbnioii>ks, gen. nov. 

Fore wings elongated ; costa straight, in the male somo- 
wdiat concave in the middle ; apex distinct ; hind margin 
obliquely curved. Hind wings routuled, broader than fore 
wings : ocelli present. Antennic with the l)jisal joint enlarged, 
ciliated in the male ; labial and maxillary pal[)i horizontally 
porrect ; tongue small j thorax and abdomen stout in com- 
parison with the size of the insects. Female larger than male ; 
scaling of wings and legs coarse and thick. 

Type A, creperalis Bwinh, [Eephopierya,)^ X\ Z. S. 
Lond. 1885, p. 877, pi. Ivii. fig. 20. 

Monocona, gen. nov. 

Fore wings triangular; costa mainly straight, but slightly 
concave in the middle; apex rounded off; hind margin 
curved. Hind wing rounded. Labial palpi short, porrect, 
loosely fringed beneath with rough hairs, the terminal joint 
forming a kind of double tuft ; maxillaxy palpi, tongue, and 
ocelli absent ; I'orchcad produced into a horny conical projec- 
tion. bluntly flattened vertically ; antennas thick, annulated, 
the basal joint swollen ; thorax and abdomen stout ; scaling 
coarse. 

Aeura/fon.-— Fore wing with first median nervule starting 
at two thirds, second, third, and lowei radial close together, 
one after the other, from end of cell ; first subcostal nervulo 
opposite to first median, second close beiore end, third and 
fourth on a common stem, fifth and upper radial beyond ; the 
cell rounded off above and not anguiated. Ilind wing with 
the three median nervules and the lower radial all close 
together from lower end of cell; discocellular angulatedj 
lower portion long, oblique. 

Type AT. rubralie^ Wair. 
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Monocona Tvbrolie^ Bp, n. 

Fore wing red, more or less hidden by a dark fuacouH 
suffusion over the basal third, and sprinkled with whitish 
scales in the rest of the win ^ ; a large obliouc black spot at 
end of cell ; fringe dark cinereous, with black basal line. 
Hind wing orange-red, fringe os in fore wing. Palpi mottled 
black and white ; head, thorax, and basal h&lf of abdomen 
dark fuscous ; hinder half like hind wing. 

Expanse of wings 13 millim. 

Two females from California. 

This insect, in the Grote collection, bears the MS. name of 
Oribatea Minzii^ Hy. £dw. ; but Orihaiee is already used in 
the Arachnidm. It was placed by Grote among the smaller 
Noctuium, but it is indeed a true Pyralid, and related to 
Tegoatoma and its allies, 

Mimosoiiinia, gen. nov. 

Fore wings with costa straight ; apex blunt-pointed ; hind 
margin oblicjuely curved. Hind wings broad, well rounded. 
Forehead with a rounded prominence ; labial palpi porrect, 
the apical joint slightly diooping, maxillary palpi porrect 
above the mbial ; ocelli distinct ; antcnn;e simple m female, 
finely pubescent beneath in male. Nouration normal. 

Type M, thalialia^ Wlk. (^Botgs)^ xviii. p. 582. 

The genus is intermediate Iwtwt^en Anthophthdes^ Guen., 
and Emprispea^ Led., the forehead not being bifid, as in the 
former, but prominently rounded, while in Emprepes it is 
nearly flat. It includes three American siHieies — 

Wlk., nuchalia^ Grote, and elautulia^ Grote — ^all three of 
which mimic the markings of Uubner’s Noetuid genus 
Sohinia. 


Subfamily Ptmattstinm. 

Nocjtuelia, Guen. 

Type N, superbay Frr. Guen. D. & P. p. 114. 

Noctudia flavifimhrtaliSy sp. n. 

Fore wings fuscous-olive, with a sligld gloss, and with the 
two lines and stijraata faintly darker; first line oblique, 
second forming a slight angulation inwards below tlie costa, 
then a large curve outwards, reaching the inner margin neat 
the first line ; orbicular stigma a dark dot, reniform larger, 
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iodiatinctly hollow ; a dark fuacoua shade running obliquely 
from the apex ; fringes fuscoos* Hind wing dark f uscous^ 
with pale yellowish fringes. Underside of both wings dull 
fulvous. 

Expanse of win^ 20 millim. 

One male from Ualifornia. 

EkkycuiA) Led. 

Type E. albofaecialisj Tr., Led. W. E. M. vii. p. 855. 

Ennychta inirudenSy sp. n. 

Fore wing reddish fuscous ; second line dark^ parallel to 
hind margin, but curved inwards a little below the renifonn 
and precedea by an ochreous band; first line quite indistinct; 
the basal two thirds of the wing is slightly paler than the 
marginal third ; a small brown spot represents the reniform 
stigma. Hind wing with the margin blackish, and the dark 
line is followed as well as preceded by an ochreous band. 
Head, thorax, and abdomen reddisli fuscous ; abdomen with 
white segmental divisioiiH, Underside dull brick-red. 

Expanse of win^ 12 millim. 

One male, New Zealand. Raynor OoU. 

APOitODES, Guen. 

Tyi^e A.jloralis^ Utib., Guen. D, & P. p. 159. 

Aporodee oheoum^ sp. n. 

Foi’e wings dirty greyish ochreous, powdered with blackish ; 
an indistinct blackish oblique basal lino and an outwardly 
curved exterior line, the two approximating on the inner 
margin; a laige black cell-spot and a smaller dark dot 
between it and tae basal line ; costa darkened somewiiat above 
them ^ tlie extreme base and the hind margin darkened with 
blackish scales. Hind wings dark fuscous, fringes of both 
wings greyish. Head, thorax, and abdomen dark grey, 
mottled with fuscous. 

Expanse of wings 12 millim. 

One male in the Zeller Collection sent by Christopli, and 
therefore most probably from Saropta. 

A vety insiguifiesnt and obscure-iooking insect. 

Aporadee vereicohr^ ep. n. 

Fore wings chestnut-^browui with some fine black scales 
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interspersed; the basal third and a diffuse curved exterior 
fascia pale whitish green ; fringes brown. Hind wings 
blackish fuscous, with fringes whitish, and a sprinkling of 
tlie pal(i greenish scales along the inner margin. Head, 
thorax, ana abdomen blackish, with a few greenish scales 
intermingled. Underside glossy, dark bronzy fuscous ; the 
inner margin of the fore wings paler ; the base of the costa 
greenish. 

Expanse of wings 14-18 inilliin. 

One male^ three females, from Washington Territory, 
Novtli America. The single male is larger than the three 
females. 


Pyeausta, Schrank. 

Type P. cingulatuy Linn. 

% 

Pyramta cocci neo, sp* n. 

Fore wings blackish, probably with a green tinge when 
fresh, with a faintly visible dark discal spot, and a whitish 
spot on the costa, representing the origin of tlio second line. 
Ilind wing dull crimson, with black hind margin, broad at 
apex, but thinning out before the anal angle; abdominal 
margin also blackish. Head and abdomen blackish. Under- 
side of both wings dull reddish. Anal tuft of male whitish. 

Expanse of wings 11 miliim. 

Two examples IVom California, collected by Lord Wal- 
siijgham. 


riVLLVTHRlA, Iliib. 

I'ype S. sanffuinalutj Linn., Httb. Vevz. p. JJ4:9. 

SyUythria (?) ruhrivena^ sp. n. 

Fore wing elongate ; apex produced ; hind margin oblique ; 
ground-colour canary -yellow ; the costa to beyond the miadle, 
the two stigmata, a thin, curved, inner transverse band, a 
linear, undulated, postmedian band^ a broad, oblique, straight, 
submarginal shade, and all the veins bright carmine. Hina 
wing yellow, witli an abbreviated submarginal red fascia ; 
fringes of both wings pure yellow. Head and thorax 
yellow; palpi outside and patagia carmine; abdomen yel- 
lowish ; underside of abdomen and logs red. Underside of 
both wings yellow, with the costal and exterior margins 
broadly purple. 

Expanse of wings 24 luillim. 
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Two females from Madagascar in the British Museum 
Collection. 


S;yUythr%a BubnicaHBy sp. n. 

Resembles nicalta^ Gr., but smaller ; the same siae as 
hthaliB, Dull reddish brown, dusted with grey along the 
inner margin and before the second line, with an indistinctly 
darker rcniforni stigma ; first lino absent or scarcely nercep- 
fible ; second line, starting from a conspicuous yellowisn- 
while costal s|K)t, forms a very slight curve to the inner 
margin, never a decided bulge in the centre, as in nfeaZ/V. 
lliim wing with a pale yellowish line, only distinct towards 
tlie inner margin, beyond which the hind margin is darker. 
Abdomen reddish grey, with segmental divisions finely 
whitish. 

Several specimens from California. 

liuaMiAttUOliA, gen. nov. 

Fore wings elongate, triangular ; costa slightly shouldered 
at base and incurved in middle, convex before apex, the latter 
blunt; hind margin oblique. Hind wings twice as broad as 
fore wings; hind margin loundcd. Palpi jKirrect, rostriform ; 
maxillary palpi small ; antennm of male strongly pubescent, 
of female simple : foreliead bluntly prominent ; the two 
transverse linos oblique in opposite directions, approximating 
on the inner margin. 

Type Ji, aaiVe, Stoll {Phalcena) , 

A ISouth African genus, akin to Emmelta^ Hub. 

Euotenospila, gen. nov. 

Allied to Blepharucha^ but with the antennae still more 
developed, those of the male being quite strongly bipectinatod. 
Fore wing with costa slightly convex near base, incurved in 
the middle; apex pointed, but not acute ; hind margin oblique, 
slightly bowed ; antennm strongly bipectinatod, the pectina- 
tions themselves finoly pubescent; labial palpi porrcct, 
drooping, maxillary fine, horizontal ; tongue developed ; 
oeela large ; abdomen (male) with a decided anal tuft. 
TypeJ&. coBtalitf Warr. 

Euetenoapiia ooBialis^ sp. n« 

Fore wing pale lemon-yellow, markings rather lustrous, 
lilac-grey, finely edged with black ; a few spots irregularly 
Anu^ dh Mag, N, ffiai, Ser» 6« VaU ix. 12 
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scattered near tbe base ; first line angnlated, witli both edges 
denticulated ; second line running at first inwaixls^ forming a 
sharp indentation below the costa^ and then two gradual 
curves outwards to the inner margin, both edges, as in the 
first, denticulated ; a row of black dots at base of fringes, the 
top four being expanded into spots^ filled up with grey and 
caged w’^h black, like the two lines; reni form stigma the 
same, 8* shaped, the lower half the larger, followed by a 
smaller spot before the - second line. Hind wdngs white, 
diaphanous, with a central black spot and series of marginal 
black dots ; a largish greyish blotch near the margin towards 
the anal angle. Head, abdomen, and underside whitish. 

Expanse of wings 28 millitn. 

A male from Abyssinia in the British Museum Collection. 
SpiloDes, Guon. 

Type Spilodee verticalis^ Linn. S. N. x. p. 835. 

Bpihdee hieoloraUe^ sp. n. 

Fore wings fuscous, with all the veins pale ochreous, espe* 
dally towards the hind margin ; stigmata eaged with blackisti ; 
the orbicular long and flattened ; the reuiform obliquely 
kldney*shaped j space before each paler; a black line from 
the base beneath the median and a shorter blackish patch 
beneath the submedion ; a cuneiform exterior line blackish^ 
interrupted by each paler vein ; base of fringes dark bfown, 
preceded by a straight pale ochreous space; fringes themselves 

G ilc, wdth a strong dark basal line^ and their apices darker. 

ind wings dull yellow^ suffused with cinereous towards the 
base and along the costa and hind margin, with a dark cell« 
spot and a blackish curved central fascia; fringes as in fore 
wing, preceded by a distinct yellowteh pale space. Head, 
thoiax, and abdotncfi cinereous. Underside ox both wings 
dull yellowish, witli the markings faintly fuscoasi but the 
two stigmata very distinct. 

Expanse of win^ 30 millim. 

One male from Baghdad, evidently related to ecaUtTalie^ 
Christoph, and eedacowialte^ Eversm. 

Tbxts 2A, Meyr. 

Type jT. affiniialte, Led. (Euryoreon). T. ustalis. Meyr. Tr. 
E.8.Lond. 1884,p. 842. 

Trikm proiealie, gp« lu 

d. Fore wing cinereous, varied with ochreous; oeutml 
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field darker, linea indistinct, indicated by difierence of tint on 
either side ; first line curvea ; basal space paler, with a darker 
patch on the inner margin near the base ; second line running 
at first slightly outward, then parallel to the hind margin, 
then inwards to beneath the reniform stigma, and lastly 
vertical to the inner margin ; the two stigmata dark, w'ith the 
space between them paler ; the second line is followed by a 
pale space on costa and sometimes also on the inner margin ; 
a line of black daslios bi*fore the fringes, which are silky 
oclireous. liiiid wing greyish fuscous, witn faint indications 
of a paler submarginal band. 

In the single female the- darker tints throughout are almost 
black, the paler spaces being by contrast whiter ; but this 
may not Ik* a sexual peculiarity. 

Expanse of wings 1C millim. 

Ojic female, tw’o males, from S. Lorenzo Island, Callao. 

Tritma ferruginea^ sp, n. 

Fore wings reddish ochreous, somewhat iridescent, with 
faint indications of two stigmata and an outer line, which 
are darker; a row of dark spots along the hind margin. 
Hind wings glossy, pale ochreous, darker towards the hind 
margin, showing a faintly darker submarginal band, which 
forms a darker spot towards the anal angle, 

Exjmnse of wings 16 millim. 

Cue male from Coquimbo. 

[To be contuiued.3 


PllOOEEDINGS OF LEABISrED SOCIETIES. 

GEOLOQICAL SOCIBTY. 

November 11, 18l)l.--8ir Archibald Geikio, D.Bo., LLD., F.Ii.S., 
FroBident, in the Chair. 

The following oommunioation was read : — 

On Dacfythenum m/inum from the Islw of Wight and Oueroy.^ 
By ft, Lydekkor, Esq., B.A., F.O S. 

33m Author described a cranium and mandible of JDaergtherium 
Cagtuxi from the Quorcy Fhonphorites, which proved the identity 
of this form with the Uichobvm auina of Owen from the Oligooeno 
of the Isle of Wight. The species should thus be known as 
JhcfyiA^riitm pvtnwfu It was shown that the mandible referred 
by Fuhol to />, Caglum belongs to another animal. 
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Novoml>or 25, 1821,— *Bir Archibald Ooikio, )XSc., IJ 4 .D., F.K^., 
Prenideni, in the Chair. 

The followinp: comniunication was read ; — 

“On the Os pubis Pokicai\t7iii$ FoxiP Prof, H. G. Becloy, 
F.G.H. 

Ihfhorto the evidence of the systematic ])( 7 sition iif Palacantfufs 
lias not Im'oii very precise. The Author has detoct<Kl the missings 
pubis as an isolated speoiinon. This he rejrards as the anterior por- 
tion of thti l<*f( pubis, and appends a full description of tbo bone. 
1 X 0 furtlieriuoro pivos a critical account of our knowledge of othor 
]»clvic bones of tho genus, and is led to associate Affathnumfts^ 
Cratfromus, 0/twsf(*trtuf, and Poheanthm in near alliance, in tbo 
Bcclidosaiiriun division of tho Order Ornithisjhtu. 

Dccombcr 2i3, 181)1 . — W. 11. irudlcston, Emp, M.A., PMt.S., 

Vico- President, in the Chair. 

Tho following communication was read; — 

“ On Part of the Pelvis of Polacanthus ’* By li. Lydekkor, Eaq., 
B.A., F.G.H. 

The specimen described in tliis pajior was acMiuired by the British 
Museum from the collection of the late Mr. Heckles, and is from tho 
Wealden, pnibably of the Islo of Wight, it is the central part of 
a Dinosaurian ilium, with portions of sacral ribs attached. 

The of special inierf^st is a flat jilate of bone, evidently a 
portion of dermal armour, resting on the upper border of the ilium ; 
and this sugg<;Bts comparison of tho Mpe^oimen with tho dorsal shield 
of PohcrniflMft Huch a comparison shows that the present 

specimen belonged to a Dinosaur dosoly allied to, if not idontical 
with, P. FoxiL 

January 6, 181)2.— W. H. Ifudleston, Esq., M.A., F.R.S., 
Yioe-Presideiit, in the Chair. 

The following oommutiications were read:— • 

1 . “ On a neAv Form of A^efacriniie* (LepidodiBCvn MiUeri^ n. sp.) 
from the Lower Carboniferous IJinost/ono of Cumberland.’’ By G. 
Hharman, Esq., and E. T. Nowton, l^sq., F.O.8. 

Among a large scries of fossils obtained during the Geological 
Survey of Cumberland and Northumberland, there are two which 
arc rofoiable to that remarkable and rare group of Eohiuoderms, 
tbo Agelacrinitidtt). 3'he more perfect of these’ specimens is from 
the Lower Carboniferous rocks near Wnterhoad, on the Kivor 
Irthing, and forms tho subject of this communication. The disc- 
like fossil is only about fonr-tentbs of an inoli in diamot^rr, and 
scarcely rises above Ibe shell to which it is attached ; noverthdeas, it 
IS Hr» well ]>rcHervcd us lo allow much of its structure to be studied. 
It is referred to the gemus LepidvdiBeus, und is beemingly closely 
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related to L. deBcribed by Mr. Percy Bladen before this 

Hociely in 187t) ; but it also haa albniiies with h. dncinnatie^mM 
and h. nquamoaus, Fr()Ui all those, however, Iho present specimen 
differs in having the pyramid in the middle of the interradi^ space, 
in possessing shorler arms, and in being much smaller. This fossil 
is to be named Milleri, after Mr. Hugh Miller, under 

whose direction these I'oasils were collected by Mr. J*. Khodes. 

2* “ Aixhmip^imates ahruptua^ a new Gonna and Hpecies of 
EcJiiiioid from tlie Oceanic Bories in Barbados.’* By J. W. 
Gregory, Es<j., li.Be., F.G.8. 

This genus belongs to a grouj) of Eebinoidea which has given 
some troubh‘ to systematists, owing to the union of the characters 
of the orders Cassiduloidea and Bpataiigoidea ; the other genera 
belonging to the group are Aattn>atoma^ l^aetitlaate^'ostoma^ and 
The evidence of the new Echinoid throws light 
upon the aftinitios of these genera. The main iKtints suggested by 
a htu(l) of the jjcm' speciefl ar(^ : — (1 ) the abandonment of the name 
/*seu(f(tahxosf<nn(i as u syiionjm of P(xhiopneuatta\ and (2) the 
iiieluhion of the true AsU roalotna^ Pahropuciisfea^ViwAAxrhiropiieustea 
in the Adcte Spataiigoidea, whereby the Ph'ftiofiputangiduB are left os 
a inoic homogeneous family, though beret t of tlm oUiof interest 
assigned to it, 

A tabular summary of the nomenclature of the group is given. 

The bcst-knov\n fossil species of AaUroaioma and Pahaopnewaiaa 
occur in Oiiha, in deposits referred to the Orctaeeous owing to the 
rc^semblance of these KcUiitoids to the common Chalk JSchinocorjfS 
aaxtatua* 'Jim new genus includes a specu^s from the same deposit, 
which is probably of the same age as the Bissex Hill rock from 
which the new species w^as obiabied ; this is at the top of the 
Oceanic Beiics, and belongs to the close of the gi-eat subsldonoe. 


MISCELLAaNEOITS. 

Note on A6nomt thitea in lA' Crayfiah (Astaovis fluvlatilis). 

By W. K. Paukkh, Ph.D^ 

Wnai»! H number of crayfishes were being dissected by my students 
last month I rudkaxl that three of the sp>ecimcns present^ certain 
abnormalities which, although peiha]»s not so interesting as thocaso 
recently described in this Journal by Benham^, are probably worthy 
of record. 

Specimen 1. — On the left side, in addititm to the normal pleuro* 
brnrioh of segment 13, a small but well-developed gill was \mmnt 
on the wail of segment 12 in place of tlm usual rudimentary style. 
This giXi wixB about three quarters as long as the plcurobronoh 
normally prcsetii. 

Specimen II, -—The last arthrobranoh of (ho loft side, », e, the 

♦ Note on n (Vmplc of Abuorinalities/* ‘Annals,’ sor. C, vol. vii. na BO, 
March 1801 > p. m. 
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poetorior arthrobranob of segment 12, was forked. The biftiroatioD 
began close above the base, the two branches being nearly equal to 
one another in size and having the usual structure. 

/Spfcimen III. — This specimen presented a partial fusion of the 
fourth and fifth abdominal begments, l^ookod at from the toigal 
sido the abnormality could not bo soon, but tho eaJcitied st^ernal bars 
were completely fused from the middle line nearly to the attach- 
ment of the appendage on the right sido. On tho l<‘ft of the middle 
line the two sternal bars were separnted by a narrow uncalcificd 
portion, and a certain amount of movement between tho two seg- 
ments was still pofl»ibl(‘, owing to the elasticity of tho narrow and 
partially fused stomal burs. The appendages were normal, but the 
distance Mween tho attachments of those on segments I and 5, left 
and right, was naturally much less than usual, as the sternal region 
of tliese segments was so much redueod in length. 

Cardiff, 

Jan 12, 18t)2 

The Chromatojihoreg of CejthalojXHU, 

By M. IlArHi.nt Blanc nr akd. 

The radiating fibres whieh aro found around tho chromatophores 
of Cephalopoda have been described by varions authors as muscles 
which ate inhcrtcd into the euvelopiug membrane: by contracting 
tht 7 would expand the chrumatophoro, on relaxing they would 
permit it to rovert to its original oondition and to efface itself more 
or leas. 

In the year 1 B82 I show ed that, durix^ the changes of form to 
which they are conUnually subject, the chromatoplioras alone are 
active. As a matter of fact attentive histological study enables me 
to state that the radiating fibres are noithor muscles nor nerves, bat 
simply fibres of connective tissue, presenting a peculiar orioutation 
in the neighbourhood of the chromatophore, with which, however, 
they have no connexion. Hoon afterwards a perfectly similar state- 
ment was made by M. Clirod; this very year these observations 
have received further confirmation at the hands of H. Joubin *. 

Neverlhelees it has been recently stated by M. Phisalix t that 
** tho radial fibres are muscles,^* and he affirms that the expansive 
movements of the chromatophore “ are determined by the cotiirao- 
tion of muscles arranged radially at its equator.’* He mentioxui 
elsewhere the writings of M. Glrod, M. Joubin, and myself. 

M. Phisalix cites, in support of bis opinion, the rosoarohes of 
HM. Paul Bert and Frdd^ricq ; but neither of them has verified 
anatomically the luusoular nature of the radiating fibres ; if they 
attribute this structure to them, it is solely because it was admitted 
by the naturalists of the period. The iuteresting experiments made 
by M. Phisalix, following upon those of the two observers mentioned 
above, aro explained by the intimate union of the chromatopbora 
with tho nerves, reoo>jiiiz9d this union, and the result 

of my observations appears to me to remain iuumpairdd.--^Cbi 9 ^pltfS 
i?em/us, tome cxiii. no. 17 (Oct. 26, 1801), pp. 565, 566. 

Ann. & Mag. Nat. Hist 1891, viii. p. 111. t Tide 
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On the Nature of the Movement of the Chromatonhoree of 
Cfjikalopode, By M. C. Phwaxix. 

It is 8tatc*d by P. Bort^ in his important memoir on the physiology 
of the onttle» that the movement of the ohromatophores Is duo to 
dilatatory muscles with rapid oontractile power. MM. Pel vet and 
Fredmck wore the first to support this view with experiments. 
Another theory, which owes its origin to anatomical observations, 
ooTisidors these movements to be of an amoeboid nature. It was 
advanced by Karting, and has boon maintained by MM. Raphael 
Blanchard, P. Girod, and quite recently by M. Joubiu. However, 
the latter author reconciled the theories by admitting the former for 
the young and the latter for the adult ohromatophoro, and, as a 
ooroUary, the tramformaiion of mitecuhir into connective JiOres, 

The theory of P. Bert is the only rational one. It was to demon- 
strate the justice of it that 1 undertook a series of investigations at 
the zoological station of Arcaehon, where, thanks to MM. Viallanes 
and tlolyet, I found the material neoessary for my task. 

Throe kinds of movement s are distinguishable in the chromato- 
phores. 

1, Tremulous movements . — In a living 06phalo|)od, in a state of 
rest, the ohromatophores are constantly agitated by little shooks, 
which are scarcely visible; it is like an inoossaut and rapid 
trembling, and this gives the skin of Cephalopods its characteristic 
appearance. These movements are under the control of the nervous 
system ; they disappear as soon as the pallial nerve is divided or the 
ohromato-moior oeotres are injured. In that case the chromato- 
phoroB diminish still further in diameter and the skin attains its 
maximum degree of paleness. 

2, Undulating movements . — ^These do not sot in, as a general role, 
until after death. They consist in the maximum expansion followed 
by the contraction of the ohromatophores. Their charaoteristio 
feature is that they commence at one or several points and radiate 
thenoe in all directions, to reproduce themselves in an irregular and 
disordered fashion. They are due to the direct stimulation of the 
skin, and persist fbr a long time alter death. 

3, Movements of functional activity , — These occur in the living 
animal only, and serve it as a means of defence. They are the result 
of reflex actions, which depend entirely on the central nervous 
system. Accordingly the section of the pallial nerve at the neck 
suffices to imder them impossible in the portion of the body inner- 
vated by this nerve. The galvanisation of the peripheral extremity 
of this nerve provokes the dilatation of the ohromatophores, which 
remain in a state of expansion so long as the stimtdus continues. 
It is a veritable tetanizatian. It is produced and ceases simult^^ 
nsouriy witii that of the muscles of the mantle. A single stimulus 
induces a transitory dilatation, whidi api>ear8 and terminates simuUa^ 
nsousfy with the muscular shock* 

OhsmMUtHHQiar nemwm we stimulate the central 

sntremity of the paBM nerve we obtain the dilatation of the chroma* 
tophores of the opposite side. The centre of the reflex actions is 
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therefore situated at the actual origin of these nerves. Wo can 
determine their seat by experiment. By inflicting localized injuries, 
either with red-hot iron or the scal])el, 1 have arrived at the following 
results ! — 

Sub-oesoj^af/eal The deaf rncl ion of the median suh- 

cBsophagceu lobe cauflea the paralysis (»t the chromatophoros on the 
entire surface of the body, which remains absolutely pale. If the 
injury has only affected one side the paralysis likewise takes place 
on one side only, but on that o]>poHito to the injur}^ There is 
therefore u manitosi crottshuj of the nervous fibres in the thickness 
of the ganglion. 

Supra^asnophatjeal cenire $. — The icmoval of the cerebral calotte 
has no effect on tho action of the cbroniatophores, provided that the 
injury does not extend to tho ojitic nerves. If, on the other hand, 
the red-hot needle has reached tho level of the optic neive, it jiro- 
duces, simultaneously with the dilatation of the the paralysis of 

tho chromatophoros of the injurod side. It thcroforo appears that 
the chromatophorcB are under the influence of two centres, one for 
direct effects, the other for those which take place on the opjKisiti* 
side. After the destruction of the former it often happens that tho 
chromatoiihores of the opposite side remain in a state of permanent 
dilatation. Now wo know that in the nonnal condition tho sensalion 
in tho Cejihalopods may be expressed bj the dilatation of tho chioma- 
tophores and the intensely black coloration of tho skin, or else by 
their maximum contraction and an extreme pallor. Are these two 
phenomena regulated by two different centres, a ohromato-dilaior 
and a chromato-constrictor ? I have not succeeded in completely 
elucidating this point by experiments. 

Excitability of the centres , — This is demonstrated by direct stimu- 
lation, Wo can also operate upon it and modify it by i>hysiological 
means : thus, it rapidly disappears after coiiious heemorrhago, and 
insensibly diminishes in animolH enfeebled by starvation and a sojourn 
in the aquarium. It increusos under tho influence of certain poisons. 
Strychnine and enrari act upon it in a oharacteiistic fashion : at 
each convulsive shock tho chromatophoros behavo like the musclo ; 
their expanding movement commences and ceases nmaltammtily 
with the muscular shook. 

Fonw avkd cJmracteristicn of the move%nenU — Tho movement of tho 
chromatophoro is divisible into twostug^ ; — (1) expansion, (2) con- 
traction. In an enfeebled animal the difference of duration l^tweon 
the two stages is so aocentuated that we can register if in an indirect 
fashion, and in this way, by a special arraugeinent, I have obtained 
outlines which arc as approximate as possible. If we compare those 
outlines with those of the contraction of tho muscles of the mantle 
wo find a striking resomblance. 

The radial fibres are muscles , — Of all the oharaotera which have 
just been enumerated there is not one which cannot be referred to 
the properties of rapidly contractile muscles ; it is, moreover, neces- 
sary to eliminate fir^ henceforth the slowly eontrnotile muscles of 
the skin. The peristaltio movements which areoentred in tho latter 
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uro neithor sjtichrononA nor homologous with those of tho chroma* 
tophore. llio cause of the active movement of the chromatophoro 
residea cxcluHively in the radial fibres. This is directly demon- 
strable by m<‘an« of a crucial experiment. 

If we cornph'tely destroy the eoiitre of a ohroraatophore with u 
needle, ho as to leave only the periphery intact^ the movemontH of 
expansion and contraction continue to take place in this intact 
portion. If, on tho other hand, wo destroy the radial fibres by a 
circular lesion, leaving the cell intact, the movements are completely 
abolished. It is, on the cfmtrary, the central or ooloure<l portion of 
the chromatophore which, by tho iufinoncoof its elasticity, oxercises 
the atti\c role in tho stage of contraction. This elasticity is easily 
diH]»bj}CHl; ti gentle pressure on the centro of u chromatophore is 
sufficient to Hutton it and spread it out ; but as soon us the pressure 
is removed the organ resumes its spherical shajio. 

To Hum up our results : th(‘ cliromatophoro of the Oephalopod^ is 
an elastic })igiriented sphere, tho oxpansivo movements of which are 
determined by the contraction of muscles arranged radially at its 
equator, and which reverts to the sphericfil shape us soon us the 
oontrnotion has ceased . — GomitUs Rnidti$y t. cxin. no. Hi (Oct. 19, 
189J), pp. 510-512. 


On the Anatomy of tlie Male S<.rtial Oryans of the Honty-Bee, 

By (Jr, KosouKWKJkOKF, Assistant in the University of J^foscow. 

In my investigations into the striicturo of the male sexual appa- 
ratus of tho honey-bc'c 1 arrived at the foUowing results. 

All existing figures and descriptions of tho male sexual apparatus 
ot the honey-bee in zoological and a]>ioultural literature arc either 
incomplete or incorrect. Tho testis of the boo has two onvelopcH, 
The external one, formed by tho fat-body, has two kinds of cells — 
( J ) large and flat, with olongaU*d flattenod nuchd ; (H) irregularly 
spherical, which are entirely similar to tho cells of the fat-body con- 
taining fat-globules. The second inner envelope is of the nature of 
connective tissue, and two layers are to bo distinguished in it. In 
the outer laj'cr wo find laige colls with oval nuclei, and the inner 
layer is finely fibrillar, with spindle-shaped nuclei. 

The seminal tubules are surrounded by a delicate fibrillar onve- 
lejie, containing elongated nuclei, and open into a reservoir in the 
interior of tho testis, which is clothed with epithelium. This epi- 
thelium enters slightly into the orifice of ca<*h seiiarate seminal 
tubule. 

Tho iraohem, which everywhere penetrate the testicular enve- 
lopes, ramify in the iuterior of the testis between the several seminal 
tubules. The belief (Cholodkowsky) that in butterflies there are no 
traohem within the testis is erroneous. 

The entire testis of the bee corresponds to only a section of the 
testis of such a type as, s. in Bomhyx mori. The reservoir, into 
which all seminal tubules open, is enveloped in a thick membrane 
Ann, dc Mag, JV, liisU S6r. 6. Vol, ix. 13 
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ot‘ ooimectivo tissue oontainiuK oval mieloi. Frt>m the reservoir the 
va« deferens is separated off, the opifholial cells and nuclei of which 
are larger than those of the reservoir. I'he vaa dolVrons runs for a 
lime within the testis, forms loops there, and, after issuing there- 
from, makes scvi^ral loops, rolling itself into a little ball, and then 
passes into the Sf'minal vesicle. 

'I’he epithelial cells of the Hemiiml vesielo (ve'^ieula seminalis) aro 
very columnar and ranged in annular cylinders (“ llingwulzen *’). 
These cells are of a glandular nature. On the outer side of the 
{‘pitholium lies an eAtraordinaril) thin connective-tissue membrane, 
and then foUows amuBculnr layer, which \xo do not find uptm the 
van deferens. The deep-lying layer consists of circular and the up])or 
layer of longitudinal museloB. Jn addition to the closely adhering 
thin <‘oumK 5 tive-t issue membrane, which envelops the entire vas 
deferens and the seminal vesicles, these two organs have a «i»e('ial 
membrane, which is not closely adhering and is a prolongation of 
the testicular membrane. This membrane completely conceals the 
vasa doferentia. 

The Bcmirml vesicle narrows into a bow- shaped canal, w^hieh opens 
not into the ductus ejaculatorius, but into the glandulm rnucosje. 
The <*pithelial cells, which clothe this canal, are very highly vacuo- 
late, so that they have a spongy iii»i»earance. JlHiul tubes w hieh arc 
(lescribcd by 11 . Leuokart ♦ as apiamdages of ibo glandulte mueoscD, 
and figured in his chart (‘Auutomie der Ifiene’), arc nothing else 
than Hovered muscles which are attached to the wall of the abdo- 
men, and were described by Hw'amtnordiim, 

The glandulu' mucowo have, beneath a thin membrane of coiinoe- 
tive tissue, a layer of longitudinal inuscioB ; under this is a lajer of 
circular nniselos, and thou, in addition, wo havi* three groups of 
deeply-lying longitudinal muMcles, which are only developed in that 
portion of the organ which is neimir the ductus ejaculatorius. I'hese 
longitudinal muscles proas the epitheliol layer of the mucous glands 
into three longitudinal folds. Towards tluj other ojid of the mneous 
gland the decp-ljing muscles grow continually nurrowxT, until they 
finally disapjiear altogetlier. Beneath the muscular layer lies a 
etructurclcss membrane of conin’ctivc tissue, and then a layer of 
narrow, columnar, glandular epithelial cells, with oval nuclei. 

Tlie ductus ejaculatorius is inserted by means of two chili nous 
branches into the junction of the two glaudulm nuieoHm. This 
jiaircd portion of the ductus ejaculatorius is (Completely bidden 
beneath the muscular layer of the glandulm mucosa*. The ductus 
ejaculatorius, as w'cll as the entire eopulatory apparatus, is devoid 
of musedes. (Jn Girard t and Cheshire i we find it incorrectly 
stated that the ductus ejaculatorius has a strong musculature*) 
Beneath the very thin mombrono of the ductus ejaculatorius lie 

^ K. Lcuckart, * Die Anatomie der Biene : ’ Cassel mid Berlin, I 88 / 1 , 

p. 1 «. 

t M. Girard, * Les Abeilles : * J^aris, 1885. 

t CheshiKs * Bees and De(*-Keeping : ’ London; 3887. 
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fluttwh epilhclial cells, and then a thicker, traiiftpar(*nt, elastio, aud 
very extensile chiiinous luyor. 

From tin* end of the ductUH ejaculdorius to the oxU*riinl opening? 
of the sexual apparatus wo have an uni«terruptt‘d chitinous sac, 
vkilh ^anouK kinds of evuginatiorib, folds, and thkkening;s. The 
upf>cr jjortion t»f tins section of flu* Hcxual apparatus, termed the 
“bulb ’’by beuckml, is laterally eompressod, and bus beinmth a 
dohtvite external inemhriino very columnar opitbelial cells, beneath 
which there lies a tolerably thick lajer of transparent colourless 
ehitin, upon which on eaeli side two larf^e chitinous plates, which 
are fusod tofifcthei, are fixed. Tho clutin of these plates has a 
distinctly p:ramdur structure, and the clearer and softer the chitiiu 
th<^ moie plainly are tho granules* viHible. Jn tho complete!) 
hardened plnces the grariultss cannot bo seen at all, or only iiidia- 
ti nelly. 

The i»ortion of flic genital sac which follows tho bulb of tho penis 
is HO Rtr«>ngl> cliiliiii/ed that iiothiug is to b<' seen of the epithchal 
lellb. The chitin in tlnckly ef»vered With stout simple (not braiiehetl ) 
hails, diieeted inwards, w'hieh aie largtu* and thicker at thoao spots 
where 1her(‘ are evaginations and hdds in the chitiiiouh wall. Thes<> 
stnu till os have, as everyone is aw^are, a mechanical imjiorlance in 
the act of coition, and have been described a thousand times, but 
nevir quite corrcctl). TJio exact description of these atructnros is 
out ot place in a provisional eommunicution, since too many details 
w^ould have to he alluded to. I wull oni\ observe that, wdth the 
exception of the ahoi't^mont ionod ehitinouH plates of tho bulb of the 
penis, we lind no plates in the entire genital sac of the bee, but 
ouly evuginntioub and folds of the ehilinous wall. 

The detailed dcbcrijition of the genital apparatus wdll appear in 
the * Tageblatt der zoologiflchen Ahtheilung der kaib. Gesell. d. 
Katurw’. Anthro|>ologie und Ethnographic.’ — Zuoloyisdui* Aixzeiya*, 
XIV. Juhrg., 1891, no. J170, pp. 393-^90. 


(hi the ^^Free-snrimmmy Sporocynur Ey BaAra, 
of tho Koiiigaberg i. Tr. Zoological Museum. 

Tho term “ froe~swnmmiiig sporocyst” has been apidiod by E. 
itamsuy Wright^ and It. Leuekartt to the single example which 
has hitherto been discovered of a certain devolojimontal stage of a 
JHsiomum, 1 have observed mimorous specimens in an aquarium in 
which I had shoitly before placed various freshwater snails from the 
bog ” (“ Bruch near liossitton in tho Kurischer Lowlands. 
While, however, the American speeies is only J niillim. in length, 
the apocimons from this locality are as much as 0 milUm* long, and 

* ' American Naturalist,* vol. xix* 1885, pp. 310, 311, 
t l>ie thierisohen Farasiten dos Menschen 2 Aud. 2 Bd. pp. 102, 
103. 
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they a^e duo uat? qdto fcmnaparant* but coloured suipbur'-ycllc# %% 
the margin^ though cdoorlcdA elsewhere. 

The creature as it float# and rests in tile water has the shape of a 
Homan T ; the unpaired hmb i» band-shaped in transverse section 
and fhichened into a knob at the free end. In the latter la to bo 
noticed a joUow opaque bo<l> which, when examined under the 
inicrosco|)e, pi oves to ^ a Diatomum^ unually doubled up, lying in a 
cavity of the knobbed end, which is beset with rings of papiUm. 
The paired limbs oi the T constitute leaf-shaped movable appendagea. 
Others of those “ sporocysta rest on the bottom of the vesael, lying 
on the broad side, with the forks of the tail closed or open* The 
whole usaemblage usually rises all at onoe from tho bottom and 
swims actively abimt in the water, in the way that our gnat^arvso 
do, afterwards floating again in the water-^wxth the knobbed end 
downwaids — or sinking slowly to the bottom. 

Aa 1 had oolleoted various apeclos of snails m the same receptacle, 
m\ fliat task was to separate them, and 1 soon ascertained that our 
“ free-swimming eporooysts ” are develop<»d from Lmnasus palustru^ 
var. corviis. Among fourteen specimens of this species one ptiived 
to bo infected with trausfmrent aporoo^sts (four others with leduc) 
measuring as much as 2 milltm ^ in length, in which, as was soon 
evident, our “ freo-swimming sporocysts ^ anso. Yet wo have not 
to deni with this stage, but rather with gigantic Coroanm with 
torked tails, tho bodies of which, the future Distomum^ exhibit the 
usual relations, so long as tho Oeioaxue are enclosed in the sporo- 
cyst which produces them. After the escape tho body bocomea 
retracted into a cavity which was pi'Ortously distinguishable in the 
swollen commencement of the tail, and remains in this condition. 

These ostensible “ free-swimming sporocysts are therefore enor- 
mously developed Corcarim, and resemble Cercatif^ macroetirca and 
V, cyfftophora, except that they are a furoooeicous form. 

Unfortunately my endeavours at rearing the Dwtomum by feeding 
some goldfish with it, which in a few minutes had devoured over a 
doxeu Cercaria&, were not successfal; I could not rediscover the 
fiukea either in the intostine, the musdes, or the eyes. I intend, if 
I obtain some more fresh material, to repeat the experimentii with 
other flsh, since a direct development, i, e. with the omission of a 
second intermediate host, is very probable ; possibly birds also may 
play the part of final bosts^ 

Until the question ol the species is decided, the Oercaria may 
istand as Oercaria mirahilie. — Zootogmher Anzelgtr^ xiv. Jahrg., 
184)1, no. 375, pp. 368, 369. 


♦ [The original has ** cm/'— Teawsl ] 
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[Plate XI. ag«. 1 & Z] 

Examikatiom o{ tho numeroas British species referred at 
one time or another to Cyathocrinue has brought to light one 
that certainly does not belong to the g^nus^ but appears reter- 
iible to Bo^iyocrinm. That this species was not reeogaiaed 
in time to incorporate its description in the preceding paper is 
due {)artly to the fact that the anal area is not exposed in 
either of the only known specimens, Imt cineiiy to the anfor-* 
tunate necessity I am under of examining the specimens in 
the Woodwardtan Museum, where these are placed, by flying 
visits, few and far between.’* 


Mcttyocrinw guinquelobus, sp. n, 

1878. OynihoeHmut PhUL a]Md J. W. Salter, *Cate* 

kgue of Cambrxau Silurian Foiaili mJ/ Cambridgs, p. 189* 

Non Jp S. Miller, Hist. Crinoidsa,^ 

Kon QfatikAarimu Hillsr, spud d. PbiUipa, ^ Qeologr 

of 1 orhabiiW pi ii. n* IKio tl886K 

iUm PbiUipi^ ill 

iluriaChe System itt 
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190 Mt. F. A. Bikther on British Bhosil Vrinoids : 

This species is founded on two specimens in the Wood- 
Wardian Museum^ Cambridge : — 

0 / 435 . Upper Wenlock Limestone, Dudley. Fletcher ColL 
(rl. XL figs. 1 and 2). 

For permission to figure and describe tliese specimens I am 
indebted to Prof. T. M^Kenny Hughes, F.R.S. 


Spccipic Diagnosis. 

Cun elegant, widening above. RR projecting very 
sliglitiy ; facet about g their width. Arms al^ut seven times 
length of cup, two-branched, with small armlets. (Anal 
structures unknowm.) Htem comparatively stout and 
inaikedJy quinquclobatc, with alternate-sized ossicles. 


Descuiption of the Specimens. 


The two specimens are figured on PI. XL, No, 1 being the 
large specimen and No. 2 the small. They are both seen 
from the anterior, and show no trace of anals or of the ventral 
sac. 

Dorsal cup,— In both the plates are a little disturbed and 
the cup is flattened, so that measurements of its height and 
width are liable to correction. They arc as follows 


Height, Width below, 
luillim. millim. 

No.l 8 5 5 

No. 2 0 25 3 


Width above, 
niUlim. 

P 

11*5 (squashed) 


The plates of the cup are smooth, and there is no trace of 
axial folding. 

IBB 5, pentagonal, forming a very slight angle with the 
stem. Measurements are : — 


Height. Width below. Width above, 
luillim, mUlim. millim. 


No. 1 2*4 2*8 8*3 

No. 2 2 1*6 2 


BB 5, hexagonal ; post.B not seen. Measurements 
are ; — 


Height, Width below, Width above, 
milium. millim. millim. 


No. 1 4 8-9 4*8 

No. 2 3 3 3*5 
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RR 6, of normal shape ; projecting very slightly towards 
the facet, less in No. 2. Mcasuicmcnts are : — 

Width of 

lloiffht. Width Wlow. Widlli above. facet, 
luiliim. millim, milUm. inillim. 

No 1 . .. 4H 6*25 .3 5 

No. 2 .... 2 H :t5 4 2(P) 8 

Suifaco (jf facet not seen. The radlala bend inwards very 
slightly on fith(*r side of the facet. 

— In No. 1 : — 

1 Br nuniber (5 and 8. They taper towards the primaxil. 
JleaHinements of 1 Br, — 8 millim. high and .3*5 millim. wide, 
3lea8iirernents of 1 ax — 4 tnillim. high. .3*.3 millim, wide 
htdow*, and 4’8 millim. greatest widtl). 

Fiom the jn imaxil spring two rather massive irregular arms, 
of rather loss width than tlie primibmehs, bearing small 
armlets at intervals of one, two, or three ossicles. This gives 
the main arms a slightly irregular appearance, but by no 
means so irregular as in Ji, ramosus. About 24 brachials of 
what we may call the distiehal series are visible, and the 
total length of arm observed is 51 millim. The armlets are 
very small, the wultii of the first being 1 millim. ^ or about ^ 
the width of the main arm at tfie point where it originates. 
Thus they approach the pinnules of li, decaducft/lusy but differ 
from th<‘in in their irregular distribution and in the fact that 
they appaieiitly branch aguiu. 

In No. 2 : — 

I Br number 5 and .3 and 6 (?). Measurements of I Bri 
are — 1*9 millim. high and 3 nullim. wide. Measurements of 
I ax are — 2*25 millim. high, 2 millim. wide below, and 2*5 
greatest width. 

The distichal scries are as in No. 1, hut the distal part of 
the arms is lost. At the level where the arms are 1*8 millim. 
wide, the armlets that spring from them have a width of *8 
inillim. 

Covering-plates, ventral groove, and axial canal arc all 
unseen. 

TAe Stem in No. 1 is preserved to a length of 49 millim., 
but there are indications in the matrix of at least 20 millim. 
more. The mean width of the stem, allowing for compres- 
sion, is 4*2 mitlim., while the lumen, whieli is pentagonal, 
has a width of *75 millim. In section the stem is quin^e- 
lobate, as seen in the outline beside it in the figure. The 
lobes are interradial in position. The ossicles are of three 
sizes : large and projecting ; small and less projecting ; small 
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and not projecting. The average height of an oaaicle ia 
about *6 millini. The fluturea are crenelatc, allowing that 
the articular surfaces must be striated. 

In No, 2 the stem is preserved to a length of 2(5 millim. 
and has a width of about 2*25 millim., and the ossicles have 
an average licight of a little less than *4 millim, 

Okneual Rem auks. 

The lelations of this species to the other descrllied species 
of the genus are pretty clear. I’he character of its urm- 
branchiiig shows that it comes between H. ramosus and /f. 
decadactylus^ and this position is corroborated by the shape of 
the cup. On the other hand, the quiuquelobate stem reminds 
us of tlie few stcm-ossicles that are known of Fi. pinnulatus. 
and seems to show that too much stress may have been laid 
on that character as indicative of advanced development. 

To our knowledge of the morphology of the genus the 
present species adds nothing. 


Note on Botryocrinus pinnulatus. 


My friend Mr. W. Madcley, of Dudley, wrote me as follows 
under date 27th Jan., 1892 : — 1 send you hereivith a speci- 
men of (?) Botr^ocrinusy wliich I purchased from Mr, Gray’s 
collection. I think tliis is from the Upper or Thin Lime- 
stone at Tividale, Dudley.” 

The specimen in question turns out to be an example of 
Botrvocrinua pinnalntm^ one of the species described in 
Brit. Foss. Grin., V.” (Ann. & Mag. Nat. Hist. scr. 6, 
vol. vii. p, 402). The specimen, which consists of an almost 
complete crown and 4o millim. of stem, is fairly well preserved, 
csjiecially in iJie lower part, and presents a few points of 
interest which may here be noted, 

Doraa! cuj) is shaped like that of the type specimen. Its 
height is estimated at about 8*5 millim. ; the width beloiV 
is 4 millim, ; the width above cannot well be estimated, as 
the cup is much flattened and the plates disarranged. 

The following aic the measurements of the various plates 


Ileiffbt. 

lujllini. 

IBB .. 2 

BB.,.. 3-6 

RR . . 8-2 & 8*5 


Width of 

Width below. Width above. facet, 
millim. millim. millim. 

2*1 2*5 

8 8*5 

4*2 & 4*6 P & 6*6 8 & 2*6 


The radial facet appears to be smoothly concave, and the 
axial canal is not separate. 
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JVb/0 tm BotiTOcrinua pinaulatus* 

Arm 9 are preserved to a length of 85 millim* j they probably 
reached at least 90 inillim. Thus they were raore than ten 
times the height of the cup, and thia suggesta that the arms 
of the type specimen were longer than was thought. The 
arms agree in essential structure with the type specimen, but 
throw some light on the iMeciilia- 
rities of brandling described for 
fliat Bpecimen. The axial canal 
exists as a mere tongue from the 
ventral groove in all the arm- 
ossicles, in which respect this 
sjiecinien a[)pcars to differ from 
tne type, it the appearances pre- 
sented by that specimen were 
conectly interprotod. The cover- 
ing-plates aie numerous and 
minute, and a])peav to be slightly 
irregular in arrangement. 

I Br, in the two anus seen, 
number 4 and 7, and average 3 
tnilliin. in lioth height and width. 

II lirj is axillary and gives off 
on its outer side a long armlet. 

The widths of the main arm- 
branch and the armlet, at tlio 
j>oint wlieie the latter originates, 
are respectively 2*5 and 1-5 
millim. ; in other words, tlic arm- 
let is g the isidth of the main 
branch. The length of the armlet 
appears almost to equal that of 
the main branch, and it appears 
to have borne smaller branches 
or pinnules. {Fig, 3.) 

The structure just described 3 of Aalerior Arm of 
suggests that some at least of Mt. Modelti/s specimen of 

the secondary urm-brandies in Jiotryocrinm pinnulatuB ; 

the type specimen are not ab- the seroudary 

. 0 „.,a .fte? Jl. b« U,.t tu. 

species does normally branch, dmgmmmatiaed. (xSdiam*) 

in some or all of its arms, on 
11 Br^. In this respect, then, 

pinnulatus would resemble those American species of 
Barycrinua to which allusion was made (/oc. eiL p. 405), 
differing from them, however, inthe facts that there may be 
four arms to a ray, not merely three, and that the anterior 
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ray may be so branched no leas than the others. It is to be 
hoped that more specimens of this species may be founds so 
that this question may be settled ; for it is very remarkable 
that the same species should combine such regularity iu the 
pinnules with irre^ulnvity in the ann*branching. 

The anterior side of the Ventra! ISac is partly exposed in 
the proximal region, and is eouipo«^ed of sfnall plates, which, 
like the covering-fdates, seem to run without distinction into 
those of tiiC IVi/men, \\ liere the plates arc distuibed, traces 
of an articular facet can be distinguished on their upper sides, 
corresponding to the ridge. (Fig- 

The Stem is ])cntagoiial or slightly quinquelobate, the lubes 
being interradial in position, while the nidia] sutuies are seen 
to run down the depreasioiiH between them. The <»ssicles are 
all ridged, but alternate in size. The width of the stem is 
I1‘2 mi Him. and the average height of the ossielcH is "36 
milliin. (Fig- !•) 

Compared with the stem of jP. qutnquelohm^ that of the 
present species is seen to be jiroportionally more slender and 
less lobate. All the ossicles, instead of only alteniule ones, 
are ridged, while the ridges are more obvious in the depres- 
sions and are of a finer appearance. 

The Horizon of the present specimen is more compatible 
with its stage of development than that to which the typo 
specimen w'as, {leihaps erroneously, assigned. 

EXPLANATION OF PLATE XI. 
liotryoa'inua fpiinqtwIohuSf 8p. n. 

Fiff* L 17,43*5, Woodwiirdijvu Muvema, No. 1. Seen fioni anterior; with 
drawing of tran sterns aectiou of the stem. Nat. sizo. 

Fiff, 2. a/43r», Woodwardion Mus<*uxn, No. 2. Seen fiom anterior. Nat. 
size. 

MasitgocrintM hreus, gen. el sp. n. 

Fig, 8, <1/193, Woodwardian Miisruin. (Vgafhitcnnua aircrew**, Salter, 
Oat.) Seen froui right jiotderior interradius. Net. «ize. 

All figiiies on this Plate nre from di« wings by Mr. 30. Wilson, Artist 
to the Onuibridge Etigniving ('o. 


^XXI . — Britinh Foxsi'l Crinoiolg. — Vll. Alastigociinus lorcus, 
nov. gen. et sv., Wenlock Limeetone. Dudleu, Bv F. A. 
Bathek, M.A,, F.a.S. 

[Plate XI. fip. 3, ami Plate XII. J 

The form described hi this jm|)er appears to belong to the 
family DendrocrinidaB, atriea Dendiocrinites. It sboald 
therefore have been considered before the Botryocrinitea, 



JJOTRYOCRINUS IMNM LAfUS 

Pijif 1 Pirt of Hifi at4*ni at ahont uno in<*b from thr t rnwn ( x iliam ) 

I ig J Part >t tl»o « povm ahom trig lh«* I ani ont anil r ant Tia Imlft and Primi- 
bra< hfl with ( jvoring-plut-ea , al«o the anttrioi aide of tbo V antral Sao 
Jtn 1 H I oe jilalf s of th<* I esrmon ( x dinm > 



AtiaTiaoOKINU«> LORrUH 

hig 1 Anterior faOet of 1 pout. B tiom the amallei Dudley Muaemn speaman 
( X 10 diHiu ) 

Ftg i fcif^ion atTO«» a brachial . diagrammatired from the larger Dudley Muieum 
stamen ( x 10 diain ) 

Figa 8 dr 4 Portionnof atmi ahowfng coTannff-platea from 138, Maaon Collega 
( X iJO diam ) Ftg 4 is the wrong a ay up h\ mistake 
Fig 5 Proaimul region otorown and stem, from posterior 87048, BM (xi^diam) 




STnvcrnnE or the ViHTBiiL Sac ih liASTIiiOCRISVB, 

S*' «■ From (liHtivl tliirfJ, oa left edge (»f «ao. 

1 From pnkxiiual ilurd, showing plates in normal position. 

Fig. 8. From f>roxitinil tlitnl, showing plates distuj'bed and exposing articular fno**ts. 

All flgitren tnloMi from 07048, B.M., and enlarged 20 diatti. The small numbers 
refer to tin* rnlges. hh numbered in the text, p l08. 

J’he rnitan^ur nprestMits tlic artist's first and erroneous impression of the strneture. 
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which come in the family Decadocrinida. There are two 
reasons why this was not done: first, that every one who 
has seen this species, inclading mvself, has regarded it as a 
CyathoertnuB ; eecona, that, until the genera Botryocrinu^ and 
Cyathocrinue W'ero understood, the reasons for separating it 
irom t]»e latter genus would hardly have been appreciated. 

Of iho genus only the one species is as yet known, though 
it is probable that several American species will be found to 
btdong to it. The descriptions of genus and species must 
then^fore go together, and a diagnosis of the latter can hardly 
be given. 

Okneric Diagnosis. 

(hip cvathiforni, with plates of medium thickness. I BB 6; 
BB 5 ; JtR 5. Arms simple, dichotomous, elongate. No R' ; 
X hexagonal, in line with HR; Ventiul Sac long, flattened, 
roniposcd of piiinitively hexagonal plates which are trails- 
verarly folded, IVgmiual plates small, irregular. Stem round, 
with small pentagonal axial canal, and with radial sutures. 

The apiiearance of the specimens ns they lie on tlie rock, 
with their long, wavy, delicate arms outstretched, suggests a 
knout or oat-o ►nine-tails j hence the name, from a 

scourge. 

The type species is founded on the evidence of five speci- 
mens, VIZ. : — 

In the British Museum : 

57048, a magnificently preserved crown, with 56 milliin. of 
stem, seen from the posterior. Matrix a blue shale. 
Dudley. From the collection of Mr. John (iray of 
Ilagley. (PI. Xll. fig. 3, and zincotype, figs. 3—8, 
and fig. 9 on p. 198.) 

In the Museum of Mason (College, Birmingham : 

133, a fairly complete crown, with 24 millim. of stem ; seen 
from left side ; rather disturbed and overgrown by 
Polyzoa. Matrix a rough limestone, Dudley. 
(Pi. Xll. fig. 2.) 

In the Museum of the Dudley Geological Society ; 

(a), a portion of a crown, with traces of ventral sac and 66 
millim. of stem : seen from anterior. Matrix a blue 
shale. Dudley. (P. 200, fig. 10.) 

(&), a smaller crown broken distally, with 8 millim. of Btem, 
seen from posterior. Matrix a blue shale. Dudley. 
(PI, Xll. fig, I, and zincotype, fig, 1.) 
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In the Wood Wardian Museum, Cambridge : 
a/498, an almost complete specimen, with t!ie ci-own sli^itly 
disturbed ; seen from right posterior radius. On a 
slab of limestone. Dudley. In the Fletcher colleo 
tion. (PI. XI. fig. 3, explanation on p. 194.) 

For permission to figure tlic first and last of these speci- 
mens my thanks are here given to Dr. Henry Woodward, 
F.R.S., and Prof. T. M®Kemiy Hughes. For similar favours, 
as well as for tlie loan of the specimens in the Mason College 
and the Dudley Museums, 1 must express my gratitude to 
Prof. C. Lap worth and Mr. W. Madeley. 

^rhese s])ecimens all appear to come from the Upper Wen- 
lock Limestone ; but, as usual, their exact locality and horizon 
arc uncertain. They all belong to one species, for which 1 
propose the name — 

Mastigocrinus loreus, sp. n. 

I87n. V^athicrinw (»p. 0) arhoreun^ J. W. Halier, nrwi. Cat, 

Oamb. and Hil. Fosa. p, 125 : (^atn bridge. 

Non Vyatho<rinu4 arhoreun, Moek and Worthen, Proc, Acad. Nat. Hci. 
l*biladeljdiiu for 181^5, p. 180, and Hop, (leol Surv. lllinoie, vol. iii. 
p. 520(1H(W). 

Cyaihoorinift^ t»p. 11, Halter, /w. cit. 

The trivial name applied to this species means ** provided 
with lashes,*’ and, besides cariying on the metaphor of the 
generic name, it alludes to the very fine terminations of the 
arms. 


Detailed Description. 

The plates of all the specimens except 37048 B.M. are 
somewhat displaced, so that the measurements here given refer 
chiefly to that. For details connected with the Cambridge 
specimen I am indebted to drawings furnished by Mr. Edwin 
Wilson, as well as to an excellent photograph sent me by the 
Cambridge Engraving Co. : the sincimen itself I have never 
seen, as it cculd never be found when I went to the Wood- 
warciian Museum: for iiiformaticm that it was at last fortli- 
coming I am obliged to Mr. U. Woods. The specimen 
a/497 which Salter labelled ^^Cyathocrinus 11,” was also 
thought to be missing (see Cat. Type Fossils, Woodwardian 
Mus. p. 89, Cambridge, 891,” 1892); but, through the 
kindness of Jlr, Woods in seiidibg me a rough sketcli of it, 
I am able to refer it, as was to be anticipated, to the present 
species. The specimen consists of a rather disturl^d crown, 
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with 10 millim. of stem, and it shows the delicate finiala very 
welU It is on a large block of limestone, and cornea from 
the Fletcher collection. 

Dorsal cup conical, slightly expanding above, much as in 
Botryocrinus decadactylus. The plates are smooth or very 
finely fthagieencd, and almost plane. Measurements are : — 
Height aloTjg posterior interradiua, 10 millim. ; width below, 
5*2 millim. ; width above, 14 millim., but some of this is due 
to crushing. 

IBB 5, pentagonal, forming a very slight angle with the 
stem. Measurements are : — 

Width below. Width above, 
millim. millim. millim. 

C7048 B.M 8-6 8 8*2 


In smaller specimens they are rather larger in proportion. 

BB 5 ; 4 arc hexagonal, post.B heptagonal. Measure** 
ments : — 


Height. Width bidow 
tuiUiiii. millim. 
f^7048 B.M 4 8 8 5 


Width above. 

millim. 
4*25 (]><)dt.B> 

P (r. post.B) 


In smaller specimens they are rather larger in proportion. 

Rll 6, of normal shape ; bending outwards towards the 
facet anu curving inwards towards the radial processes, as in 
Botryocrinus. Measurements are : — 


Width of 

]iois:lit. Width below. Width above, facet 
millim. millim. millim. millim. 

57048 B.M .... 8*5 5 .) (?) 4 

Cambridge .... 4 1*0 4*0 8*1 


The articular facet (zincotype, fig. 1) has a very faint trans*- 
verse ridge and the axial canal is not separate. 

The Arms are about 11 times as long as the height of the 
cup; they dichotomize at least 8 times, at father long 
intervals, and decrease very gradually both in the diameU^r and 
height of the ossicles. All this gives them an exceedingly 
slender and graceful appearance, especially when they have a 
delicate wave as in 67048 B.M* Uorrespouding branches are 
e^ual in size, except perhaps occasionally in the extreme 
distal region^ where one branch aomotimes appears to be 
smaller than its fellow* 

The ventral groove is a slight wide depression, from which 
a narrow Y stretches to the axial canal which is not sepa* 
rated by storcom (zinootype, fig, 2). The coverir^-plates are 
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irregular and numerous, as in liofryoortnus^ but appear to be 
more or less alternating (zincotype, figs. 8 and 4)* 

The total length of the arm*< in 57048 B,M. is 11 ccntim. 

IBr number from 7 to II, the usual number being 8. 
Their height is 1*4 rnillim. ; their width 8 millim. 

II Br 9, 10, or 11. 

III Br from 9 to 14. 

IV Br from 12 to 26. 

V Br numbers noted 17 and 22. 

VI Br numbers noted 16 ainl 25. 

VII Br 15 observed. 

VIII Br and IX Br are so small 
and faint that it is difficult to make 
out their exact numbers. The 
width of the finials is al>out *25 
millim. The distal portions of 
an arm-branch are figured here 
(fig. 6), to show that thorn is no 
suspicion of pinnules. 

Anal structures, — Anal it is 
hexagonal, resting on the hori- 
zontal upper side of post. B, in 
a line with HR, and supporting 
three plates, viz. a median proxi- 
mal plate of similar shape and 
a small plate on either side be- ^ ^ i j i* 

tween it and the adjacent radials ol 1. post. Awn in 57048 

(r^ and It) . Ji. M. ( X Of diam.) 

The Ventral Sac in 57048, 
where it is magnificently displayed, has a length of 7 
centira. At its origin it is 10 millim. wide, but rapidly 
increases to 18 millim. and then decreases very gradually. It 
is transversely compressed and is very flat. 

In its plan of structure this sac resembles tliose of Thenaro- 
ertnusy ISotryocrinuSy and Dendroorinus (what may be culled 
the wickerwork-type, Trautschold’s Angulosi Scon 
from the posterior, 5 ridges are visible, which are from left to 
right as follows : — (1) ridge starting from hy (2) ridge starting 
from a plate intercalated between It and median proxiinai 
plate, (8) median ridge, starting from median jiroximal plate, 
(4) ridge starting from r/, (5) ridge on right of rt ridge. 
There are probably three other ridges on the anterior aide. 
This would make the numlier of ridges 8 in all, in whioh tlie 
genus would agree with Thenaroennus if not with others of 
the group. 

l^c ossicles are slightly ridged in the middle, and are 
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thrown into strong lateral folds. Primitively the ossicles are 
hexagonal in outline and alternate with those of adjacent 
rows, but the simple outline is usually obscured by the 
folding. The folds on one side of one ossicle usually meet 
the folds on the adjacent side of two adjoining ossicles, 
t^ometinies, however, there appear to be small intervening 
nlatoB, in which the folds of tile ossicles on either side meet. 
The fltereoin is jieifcctly continuous over the wliole surface of 
the ventral sne, forining the floor of the depressions just as 
much as the suminit.s of the folds and ridges (zineotype, 
figs. () and 7). That the sac was a very flexible structure is 
piovcd by the appearance presented by the upper and lower 
sutural 8U» faces ot the individual OHsicles: when the ossicles 
are slightly pushed over so as to expose these edges, it is 
seen that the end of each ridge is a regular aiticular facet of 
almost circular outline, marked with depressions for ligament, 
which depressions run at right angles to the surface of 
the sac (zincotype, tig. 8). The plates that form ridges 2, 3, 
and 4 are more or less flat ; but those torniing ridges 1 and 
5, which are at the borders of the sac, arc bent round at 
a sharp angle, the angle itself being rounded and constituting 
tlie ridge. In other words, these two ridges form part of both 
the anterior and the posterior surfaces of the sac. The 
following arc measurements of ossicles from the proximal 
region ot the sac r — In (he median ridge (3), height intllim., 
width 3 millim. ; in ridges 2 and 4, height ’7 milliin., width 
2*6 millim. The ossicles decrease in all dimensions in the 
distal region of the sac. 

The (kseription of the Ventral Sac has been given at con- 
siderable length, as the specimen 37048 B.M. shows the 
structure of this interesting organ more cleiirlv tlian any other 
fossil know*n to me. It is perfectly certain that there are no 
slits or pores of any kind in this sac; and yet so deceptive is 
the appearance of the denressions filled with matrix that both 
3Ur. llollick and Air. Wilson, experienced scientific artists, 
diew the plates as though they were quite discontinuous, and 
as though there wei*e laigo slits between the folds or finger- 
like processes. Now, however, Mr. llollick, after examining 
the whole surface of the sac with a microscope, and after 
seeing the matrix cleaned out w*ith needle and brush from some 
of the most slit-Uke depressions, is so convinced of his former 
error that he will hurdljr permit me to publish the drawing 
that he first made. This, however, I give in the margin, in 
order to show bow the most careful observer may be misled. 
These facts seem sufficient explanation of those stutemeuts, 
so often controv^tod iu the present series of papers, as to the 
presence of slits in the ventral sac of the Fistulate Urinoids. 
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The Stem attained a length of at least It centim. It was 
round in section, with a width 
(in 57048) of about 4*5 millim. 

In the proximal region it is com- 
posed of ossicles of three sizes, 
the larger ones slightly pro- 
jecting, with an average height of 
•4 inillira. (zincotype, tig. 5). In 
the more distal regions (fig. 1 0) the 
ossicles are smooth and more equal 
in height. The sutures are crene- 
late, indicating radiate strife on 
the aHicular surface. The lumen 
is small, as in BotryocrinuSy and 
from it there proceed five radial 
sutures, which are usually visible 
on the outside right up to the 
dorsal cup. In the distal region 
of the stem the pentameres snow 
only a slight tendency to the 
hexagonal shape and semi -alter- 
nating arrangement described for 
BotryocrintLs. The distalmost 
end of the Cambridge apecimon Fig. partof Stem in 

IS smooth and rounded, and this the larger Dudley Museum 

though the whole stem and CUJ> specimen of M. hrtm, ( X 

are very slightly disturbed. If diam.) 
tills rounding be due to weathering, it would appear to 
have been accomplished while the creature was yet alive. 
(VI XI. fig. 3.) 

General Remarks on the Genus. 

In the composition of its cup, in the anal area, and in the 
simple dichotomy of its arms, this species resembles the species 
of Uyathocrinuef and, were that genus not more strictly defined 
than it has hitherto been, it would doubtless be referred 
thither. On the other hand, there are many points, not 
hitherto recognized as of great importance, in which the 
present species resembles a very different assemblage of 
Crinoids. Tlic shape of the cup, especially of the radials, is 
tlie same as that of Bvtryocrinua. The ventral sac is of the 
same structure as that of JDendrocrinus^ Botryocrinua, and 
Thenaraennua ; while the general resemblance of the smaller 
Dudley specimen to the ty{>e specimen of 2\ gracilia (Brit. 
Foss. Crin. IV., ^ Annals/ ser. 6, vol. vii. pi. i. fig. 4) cannot 
pass unnoticed. Ilie arms are especially like those of T, 
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gracilin. and in a less degjwc like those of T* catttpggua ; they 
resemble them not only in their excessive dichotomy, but in 
the character of the brachials and of the covering- plates. In 
all these respects they differ from the arms of the Cyatlio- 
crinidsp, and in all except the regular dichotomy the^ resemble 
the arms of Botrgocrinua. In the presence of radial sutures 
and in the arrangement of the columnals the stem resembles 
that of Ottawarrinua^ Thenarocrinusj and liotryocrinuSy but 
approaches nearer th(‘ last by reason of its smaller lumen. 

From all these facts, then, it appears that the species must 
find a place in that line of genera that passes from Dendro^ 
crinua and Ottawacrinua to /htryocrinua and ils allies. 
When we inquire into which family it should be placed, the 
obvious answer is — the Dendrocri nidus ; since the possession of 
n»gularly dichotomous arms precludes it from tindlug a place 
in the Decadocriiiidoe. I^urther, from the non-pinnulate 
nature of its arms, it must be placed with the Deudrucrinites. 

Com])aring it now with the other Deudrocrinite genera, wc 
see that it differs from Dendrocrinua^ Homocrinu^i^ Pariao^ 
crinua^ and Thtnarocrinua in the total absence of a radianal, 
in which respect it resembles Merocrlnm and Ottawacrinua, 
In Merocrinua^ however, no anal plate of any kind enters 
into the dorsal cup, so that we are driven back to Ottawa^ 
crinua, 

Ottawacrinua^ it will be remembered, has an anal x placed 
between theradials, but no radianal (see Brit. Foss. Oriri. IL, 
^ Annals,’ ser. 6, vol. v, pi. xiv. fig. 12) j in the main com- 
position of its cup, then, it resembles the jirescnt species. 
The stem of Ottawacrinua^ too, has very distinct radial sutures. 
Our new British species cannot, however, be referred to 
Ottawacrinua j for in tiiat genus the anal x is raised by haL 
its height above the general level of the radials, while its 
upper surface supports only two plates of almost equal size. 
In Ottawacrinua j moreover, the shapes of both basals and 
radials are cmiously inegular on the right side of the cup. 
The bracliials of Ottawacrinua are much flatter, and the 
articular facet extends over the whole width of the radial, so 
that the aims arc closely pressed together below* For the 
loan of the type specimen of Ottawacriniw canadenaia 1 here 
tender my hearty thanks to its owner and describer, Mr. W. 
B. Billings, of Ottawa. 

This new species, then, appears to be au% generia^ and it is 
unfortunateljr necessary to add to our lists the name Maatigo-^ 
onnna. This genus may be regarded as leading in one 
dilrection towards the Botryocrinites, and in another towards 
the Cyathocrinites. 
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The addition of this genus to the Dcndrocrinitas suggests 
that, after all, Thenarocrinusy to which it is so closely allied, 
may find more fitting cornpanionsliip with that family-party 
than with the somewhat peculiar Curahocrinm. The Utter 
is in truth a crabbed unsociable animal, whose nature, through 
the kindness of iny Canadian friends, is now becoming better 
known to me. 


KXPbANATlONT OF PLATK XII. 

M mUt/oorimifi j;Con, et frp. nnv. 

Fiff. 1, T}k‘ RinnUer wpcpinnui in the Dudle}^ Museum, 
inn MaRtni ( 'oJ lege. 

F‘(f. n 57<UH li.M. p. inr>.) 

From a photograph of the sperinnm'^, alx^ut 3^ lavgt'r than nature. 


XXXII. — British Fossil Crinoirls. — VI II. Cyathocrinus: C* 
acinotubus, Ang,^nnd C. vallatus, sp. nov.^ Wenlock Lime^ 
stone. By F. A« Bathkr, M.A., h\CI.S. 

[mate XliL] 

Historical Introduction. 

The name Cyalhocrlnus^ or, as it used to be written, Gyatho^ 
crinites^ was first used by %f. S. Miller in 1821 on page 85 of 
bis ^Natural History ot the Crinoidoa,’ and is flerivod from 
Kva0o<i^ a cup ; it has also been used by all subsequent 
writers on the subject. When, however, wc enquire wliat 
particular form of Crinoid should be denote<l by this name, 
we are speedily involved in difliculties. Fortunately Messrs. 
Wachsmuth and Springer, in their ' Revision of the Palteo- 
criiioidca ’ (1. 7t); IVoc. 187D, p. 802), have dealt fully with 
this subject, and their conclusions accord with common sense 
and with the rules of nomenclature. There are only a few 
points in which insufficient acquaintance with European 
material or European literature has led them astray. Since 
their work is, or should be. in the hands of every serious 
student of the Crinoids, a short explanation of the position 
adopted is all that is here required. 

The four species referred by Miller to Cyathocrinus belong 
to four different genera, not to mention families and suborJei*8. 
The first of these, planus^ should of course be taken as the 
type : the others arc now known as Taxocrinm tuberculatus. 
Crotalocrinus rtigosus (5ss<7. verrucosus^ Schloth., ap,), and 
Pariaocrinas quinquangularis^ 

As to 6\ p&wwji itself a little difficulty has arisen. Miller^s 



Vni. 203 

diagnosis of the genus (p. 85) is as follows : — A Orinoidal 
animal) with a round or pentagonal column formed of nume- 
rous joints, having side arms proceeding irregularly from it. 
On the summit adheres a saucer-shapqd jielvis of five pieces, 
on whicli arc placed in sue^'essive series, hve costal plates, five 
scapulai, ana an intervening plate. From each scapula 
proceeds one arm having two Tjands.” The generic diagram 
tacing p. 85 shows five pentagonal infrabasals, five bosals, of 
which tour are hexagonal (or pentagonal according to the 
angles iorrued by tlie upf)er sides of the iiifrabasals) and the 
filth heptagoinil (or hexagonal), five rn'Hals with a deep notch 
and an aitieular lacet about one third the width of the plate, 
and a hexagonal anal x in line with the radials. The figures 
of ( 7 , — 1, 2, tt, 4, 6, 6, 7, 8, 9, 29, 50 — show that this 

diagram was taken fiom that species, and bear out the 
diagnosis so tar as the cup is concerned. Fig. 1, however, 
shows dichotomous pinnulatc at ins, and we know of no genus 
with arms of this character that has a dorsal cup like that 
shown in the diagram. The Austins’ explanation of this was 
H probable one. They said (Monogr. llec. & Foss. Crinoidea, 
p. (51). Miller’s principal figure of this species cannot be 
depenaed on. as he appears to have taken the rays of the 
Taxocriuu» longidaotylm and placed them on the body of the 
6’. planm,^' On this Wachsmuth and Springer remarked 
(ilevision, I. 81, footnote 2), In supposing these to bo the 
arms of Tajcocrinus^ Austin is certainly mistaken.” Austin, 
however, applied the name Taxocrinua longidaciylua to a 
specimen from the Carboniferous Limestone, near Walton 
Castle in Clevcdon Bay, of which a figure had been published 
by George Cumberland TJiis very figure was referred by 
Miller (p. 86) to C7. planus^ and it is quite likely that the 
anus of his ow n fig. 1 were suggested by it. As a matter of 
fact there can be little doubt that Cumberland’s figure repre- 
sents a Scaphiocrinua with two primibrachs, although the 
pinnules are merely indicated in his drawing by rough 
shading. The same specimen w'^as figured by Austin, pi. xu 
fig. 8 a, under (he name Foteriocrinua hngiaactglm (p. 88), 
thus showing that the name Tiiwocrinua was inserted by 
mistake on p. Cl. Mr. W. P. Sladen, in his revision of the 
“Genus PoteriocrinuatMA allied forms ” t; left this species out 
in the cold ; but Messrs. Wachsmuth and Springer referred it 

♦ <* Description of some new Fossil Encrini and PentocrinJ, latelj dis- 
covered in the noighboorhood of Bnstoi/’ Trans. Geol Soc, Istser. vol, v. 
part 1| ppu 87-94, with pis. il.-y. ; Lonaon, 1810. See pi. iii. %. 1, 

t l4oo. West lUdiiig Yorjci^. Geol. and Pobl. Soc. vol, vi. (n. s*. 
vol. 1.) part IT. pp. 242- 2S8, pi. x, (1877), 1878. 
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to Beaphtoerinus {Rev* I. 114. Proc. 1879, p. 337). Miller’s 
fig. 28 probably represents a Sciftalecrinusy but the atial area is 
not very clear ; at any rate it does not a^ree with the diagnosis 
or diagrams of Cyathocrinus* In his diagnosis of the genus 
Miller stated that the stem had irregular side arms ” or 
cirri, and sucli were represented in his figures 26 and 27 ; but 
of these the Austins said {op* cit* p. 61), they are not the 
side arms of any species of (Jyaihocrinus, 26, being a small 
column, and 27, the column and side arms of a Poferiocrinus.^^ 
No species agreeing in other respects with Miller’s diagnosis 
is known to possess cirri of this nature. 

The foregoing specimens were no doubt jdaced, as was the 
rest of J. S. Miller’s valuable collection, in the Bristol 
Museum ♦, where they were shown to L. Agassiz by the then 
curator, Mr. S. Stutchhury f. But, to the disgrace of the 
inhabitants of that town, all these treasures have been 
gradually allowed to disappear fiom that, their natural 
resting-place. 

There was, however, another specimen figured by Miller 
(figs. 29 and 30), which was said by him (p. 87) to be in 
the Ashmolean Museum at Oxford.” The drawings agree 
])crfcctly with the ffenerio diagnosis and diagram, and this 
specimen would be tlic best to take as the type of the species* 
TJnfortunately, in the transfer from the Ashmolean to the new 
Mupeuin at Oxford, this, with otiier important specimens, 
appears to have boon mislaid, and all search for it has up till 
now been fruitless. It were to be wished that those in charge 
of some of our museums would remember that they are respon- 
Bible, not merely to their immediate emidoycrs, not to the 
town, nor even to the nation, but to tlie whole world now and 
to come. 

J. Pliillips, in his ^ Geology of Yorkshire’ (1836), did not 
rocognizc C* planus. He figured, however, under the name 
C, mstortus (vol. ii. p. 206, pi. iii. fig. 34), u specimen that 
was obviously of the same species as Miller’s figs. 29 and 80. 
The Austins appear to have studied Miller’s type specimenB 
before they were 'conveyed’ from the Museum of the Bristol 
Insiitution. and they retained the si^ccies 0. figuring 

{op, cit, pi. vii. fig. 4 c, df) a specimen which was m aU 
probability the original of the cup in Miller’s fig. 1, as well 
as a specimen (pi. vii. fig. 4 e) probably the same as that 
figured by Phillips for C, distortus^ which species they cou- 

♦ Bee ^ The West of England Joum. Sci. and Lit/ no. 1, pp. 4, 19,08, 
and 262 : Bristol, Jan. 18^. 

t L. Agassiz, * Poissons Fossiles,’ 4^ lirr., feuilloton additionel, p, 52 
(1835). 
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ftidered as a synonym of C. planus. There is therefore no 
difficulty in (leciding what Miller meant lyr G. planus^ and 
there should conaoquently be no difficulty m distinguishing 
the genus Cyathoorinm. 

Before leaving C, planus^ however, it may be as well to 
correct a few mistakes made by the earlier writers, lest they 
slnnild again prove cause of confusion, 

Miller^s erroneous ascription of cirri to the species has 
already l>een noted. With regard to the arms Miller wrote 
(p, 87), ^Mhey are all tentaculated at alternate sides, and 
resemble those of rentacrinus Caput Medusce.’’ Similarly 
the Austins, though they scouted Aliller’s figure of the arms, 
remarked (p. 60), ^^The rays were no doubt tentaculated, 
although none of the specimens show the tentacula.” It is 
certain, however, that tentacula or pinnules are not present 
in thla species, 

Tlie Ashinolean specimen figured by Miller showed the base 
of tlicanal tube clearly; Miller, however, merely said (p. 87), 
“ this [abdominal] integument is swollen out, and gives the 
specimen a singular a}>pearaiice/* The Austins regarded 
tliis aperture as the mouth. Do Koninck and Le Hon^ 
appear to have understood that it was connected with the 
anus ; but neither they nor previous writers were aware that 
the opening was followed by an anal tube. The plates 
around the base of this tttbe were displayed by Miller m his 
dissected diagram, fig. 80. AVachsmuth and Springer, how- 
ever (Rev, I, 81, footnote 1) consider that ‘^the four small 
plates, arranged in the figure in a half circle, are to represent 
the iiiterradiuls (oral plates) [deltoidH] in the dome, and not 
the plates of the ventral sac, as miglU be expected.” This 
cannot be right : the sf)Ccimoii, as proved by fig. 29, jmssessed 
no deltoids, while in both figures the letter T points to a 
larger and irregularly slmpcd plate which was most probably 
the madreporito. 

Miller distinctly (p. 87), and the Austins in more ambiguous 
language (p. 59), both stated that the articular facet of the 
radial was perforated. To the question whether there are 
any species of Oyaihocrinus that possess this character we 
shall recur later on ; in the Carboniferous species 0. planus^ 
at any rate, there is no doubt that in the radial facet the 
axial canal is not separated from the ventral groove. 


^ < Recberolies sur le« Crinoides duTenain Carbonifi^rede la Belgique/ 
MSm. Acad. Boy, Belgique, vol, xxviit. p, 81 : B)*U(iael6, 1854. 

Ann. A/ay. JV, J'/fst. Ser. 6, VoU ix. 16 
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BKfiTUlC’TlON OF THB OeKITH. 

Having determined tlie type apecics of the genus, we have 
now to consider various forms that have at different times 
been confused with Cyaihocrinus, 

It is unnecessary to say more about the sqmration of Po/e- 
riovrinm from Cyatftoermusy sinct^ it differs not only in tlic 
final area but in tlic possession of pinnules. 

l*arisocrtmt.<t has arms like CyathocrinuSy but an anal area 
like PoteriocrinuH ; hence there is no real reason for confusing 
the two as has often been done. 

J. Hall * extended the diagnosis of Cyathocrinus to inclwle 
foims with a small quadrangular radiannh These forms, 
however, dift*r in other respects, besides the presence of a 
ladianal, fiom (JyaiJwartrm»y and doubtless ladong to quite a 
diffeient family — the DecadocriiiidaR. In America such forms 
aie represented by Baryeidnua mid VoHocriniiiti in England 
it is the Silurian Botryocrinoa that has Wen labelled Oyatho* 
em/Mirt; while a Carboniferous fossil that is probably a 
Barycrinua appears to have been considered a Potartt^crinua. 

lie KoiiincK and Le Hon ^ gave a diagram of Cyaiho* 
crinua in which the anal a* was represented as pentagonal 
and as supporting two small hexagonal ]>late8. This was 
probably a mere slip, for neither in (A ptanua nor in C% 
mammillartay the only species desciibcd by them, has the anal 
X that shape. Some specimens of C. mulitirachiutua from 
the Keokuk group of North Atuerica, that arc in the Uritish 
Museum, appear to have an anal x of this shape, but it is not 
topical of the genus. In fact the diagram given by Do 
Koniiick and Le Hon resembles, in this respect at Icasb that 
of Otiawacrinva alone among the Inadunata. U'hey also 
give, under the head of Cyaihoerwoa, a diagram of the 
anal area of a Permian species, of uhich all we can say is 
that it certainly is nut a Cyathocrinus. 

The Austins (op. cit, p. 60), in reviewing the species 
asciibcd by diflVient authors to this genus, said, “ Not one of 
the so-call(Ml Cyathverini of Murchison’s Bilurian System 
projjcrly belong to the genus,” This is perfectly true : it 
lias long been known that C. tuherculatua is a liixocrinusy 
that C\ pyrijormiH {ate) is an IchthyocrinuSy and that (7. 
rvgoaua is a CrotalocHnua \ in fact these corrections were 
made wJieu the plates wcie reprinted to illustrate Murchison’s 

♦ Hep. C4t‘ol. Sun. Iowa, vol. i, part ii. p. G22 (1858). 
t “Brit FoflH. Crin., V.,” Ann. & Mag. Nat. Hi8t. Her. G, ^obvii, 
p. n95, May IHM ; and VI., p. JHO, cw/M. 

t ‘ Itoelicrclu'H t?ur lo® (/ihioidua \c.,’ pp. 70 <?/ (1854), 
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^Slluria’ (edit. 3, 1859). The namea C^athocrinus aofito^ 
dactiflus, C\ art/iriticus. and C» caj)iflarisy of ^ The Silurian 
System ’ and ‘ Siluria/ have had a longer existence ; indeed 
it was not till 1878, when Angelin founded Omocrinus, that 
there was any genus for the reception of those species. Th«*y, 
however, together with various species to which J, W. Salter 
gave the Oatalogue names of O. scopariu't^ O. squamifert^a^ 
C, Rp. 1, and O ap. 5, all appear to differ from Cjqathocrtnus in 
the possession of three infrabasals instead of five, and must 
tbfvoforo be referred to Gisaocrinua, 

Waclismuth and Springer (Rev. I. 83, Proc. 187J, p. 306) 
said, ‘‘ Palfpoertnm Billings is not distinct from Cyaihoorinas. 
'Jlie construction of the calyx is identical,” E. Billings founded 
Palivocnnaa in ^Figures and Descriptions of Canadian Organic 
RiMiiains,’ decade iv. (1859), on p. 24r, the type species being 
I\ Hitiixiua (p. 25) ; he also referred to the genus P. angulatna 
(p. 45), /*. rhombiferm (]j. 45), and P. pulchvllua (p. 46). 
Wachsmutli and Buringer (Rev, III. 225; rroc. 1886, p. 149), 
alter examining the type specimens, entirely changed their 
views with regard to Pahvocrinus, They said, “ The speci- 
men of P, HtriatuSy upon which the genus was proposed, is 
vt'ry imperfect, and may be a OaraboonnuSy IJenarocnnuay or 
a now genus.” P. attgulatus was referred by them, without 
any doubt, to Dendtocrinns, Through the kindness of Dr. 
A. R. 0. Solwyn and Mr, J. F. Whiteuves, the typo speci- 
mens of Billings’s four species, which aie the only sj>ccimeus 
known, are now before me. As regartls PaUmcrinm »trianiSy 
there is no doubt that it is not a Gyathoennus ; but a very 
careful examination has convinced me that neither is it a 
Carahacrinm or ^ Dendroermm. 1 should not, however, like 
to say whether it can really be regarded us an indopendtmt 
genus. P. angulaius also is no Cgathocrinm ; but 1 quite tail 
to see why it should bo referred to Dendroorinus : the radi- 
anal is small, apparently four-sided, and occupies^ a position 
more like that in Boiryocrinm than that in any other Inadu- 
nate genus. The specimens of P. rhomhiferm and P. puU 
chollus do not show the anal area ; for the present therefore 
tlio reticence of Messrs. Wachsmutli and Springer concerning 
them is the best example to follow. 

Among the genera that have been confused with Cyaiho- 
cHnua there only remains one worthy of discussion, namely 
the genus l^hwrocrinus \ and the history of this is somewhat 
peculiar. The only species of the genus is 8. gaomatricuBy a 
fairly well-known form from the Devonian rocks of both 
(Jet many and England, The species was founded by Qold- 

15 ^ 
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fufts t arid waa refen^ed by him to Gynthacrinit^, Since the 
diagnosis of that genus given by Ooldfuss was simply a 
translation of Miller’s, it follows that (7. gpoimtricuo was 
logarded by its author as possessing but one plate in the anal 
area. Neither the figures of Golclfuss nor that given bv J, 
rhilli]»s in his ' Piila'ozoic Fossils of Cornwall &c,,’ pf. lx. 
fig. 41^ (1841), show the anal plates. The Austins, in their 
Monograjdi, p. 61 (1845), likewise refeiTcd this species to 
Cyathocrinus^ speaking as though there were one anal ]ilate 
only, placed as in Oyathocrinua; in fact tlie diagram of 
Cyafhocrinus on p. 58 is said to he taken from C, geometricuB, 
C. F. I{a?merJ appears to have found Miller’s description of 
Cynthocriniis ylanua quite unintelligible, and consequently 
]ivopoaed to take TMiller’s second sjieoies, now known as Tcuto- 
critfus tubercxdatuHj as the typo of VyathocrinuBj while he 
made C. gpovipfrieus the type of a new genus, SphmrocrtnuB. 
From his diagnosis of Spluvrocrinus we learn that he supposed 
the genus to have only three infrabiisals, while he again 
mentions, though with some doubt, the single anal plate, 
Itanner’s view was adopted by C. and F. Sandberger in ^ Die 
VeiHtcinerungen desIiheinisebenHehichtensystems in Nassau,’ 
pp. 589, «‘190 (Wii’shadon, 1850-1856). Job. JVlUllor§ was the 
fiist to point out the correct structure of 6’. gpometrieus^ 
dcfecribing a new variety of it, or possibly, as ho regarded it, 
a closely allied species, \inder the name Potpriocrinm hem(^ 
ttphipriais. Ue showed that there were five infrabasala, and 
that the anal aiea possessed aratlianal, an anal w, and another 
small jdate (rt) on the right of anal or, resting on the radi- 
anal. L. Schult^e || placed all varieties of this species under 
the one head Poiertocrinu^ geometru us, and gave figures 
(Taf. v. figs. 6cf, C/) entirely confirming Aliiller’s descrip- 
tion and figures of the anal area. It is odd that Aleaars. 
Waclisniuth and Springer, who refer to both Miiller and 
Schultze, should still have kept this species under Oyatho^ 
c^mus in the fiist part of their Bevision, saying (p, 83), 
has all the characters of Cyaihocrinus, not only in the con- 
struction of the calyx, but also of the vault.” In 1886, 
however (Kev, 111. 226 j Proc. p. 150), they were inclined to 

t * Petivfacta Gennaaiae/ ^ol, i. pait 3, p. 180, tab, IvUi. figa. 
(IH31). 

X “ Iteitrogr zur KenatniftB der foasilan Fauna dea l)e\oni<rcben Oe- 
birgea am Itliein/^ Verhandl. d. natiirhiat. Ver. d. preuaa. Kheinlande, 
8th Jnbrg, pp, 303 : Bomi, 1851. 

§ ** IVber nuue EehiiRdeimeu dea Eifckr Kulkea/’ Abhaudl. k. Ak. 
Wiaa. Jalug. 1^50, p. 250, 'i af, ii, hga. 4, 5, (t, 7 (1857), 

II “ Moaagraphie der Xfichiiivdomion dt*8 Eifler kiUkes,” I>cnkachr, k. 
Ak. nmlh.-nnt. Gl. Bd. xx^i. (IWItl) p. 51 ; Wj\*n, 1807. 
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separate Sphcprocrtnust from Ot/atkocrinus ; still this was not 
on account of any differences in the structure of the cup, but 
inei'cly bocauae tlic axial canal in the radials was aeparat^ by 
stereom from the ventral f^roove. To the question whether 
this character is of generic itnporfance we shalj return imme- 
diately ; for the present it i« enough to atat<j that the descrip- 
tion of Potertocrinus yi'iven by M filler and Schiiltze 

{)roved correct by a large number of spcciincris in the 
British Museum. Bo long as the arms of this 8|>ecies are 
unknown one cannot definitely say to which genus it belongs ; 
it would probably be safer to place it in Pn'isocnnuSy but 
we may be quite certain that it has nothing to do with 
C^af/iocrinus, 

A single species, hitheito undescribetl, wliich may be 
regarded by many as a Cyatkoerinus^ has been separated 
therefrom and made the type of a new genus, under the name 
Mastiffoci^inus lore us. The reasons for this have been so 
fully given in the preceding poper {ant eh, p. 200) that it 
W’ould be waste of apace to repeat them here. Sufiice it to 
my that no Cyafhoerinus has yet been found with a ventral 
sac, a tegincn or a stem like those of Mostujocrinu'i* 

Wnchsmuth and Springer (Jlcv. III. Pjoc 1H86, 

p. ir>0) have stated that the possession of a separate axial 
canal by the radials is a atruetiire that occurs exclusively m 
species from the Silurian and Upper Devonian, never in the 
Carboniferous, neither in O^atnocrinun nor other genera.” 

Whether,” they continue, all species of Oyathocriuus from 
Gothland and Dudley posaess this structure, cannot be ascer- 
tained from the figures, but if they do, it may form the basis 
of tt separation which seems to us very desirable.” Now, 
even if w© were safe in accepting this remarkably broad and 
dogmatic, though not very clear, statement, intermediate 
forms might still occur in the Lower and Middle Devonian. 
Even if they did not, so BmaJl a point would hardly be 
enough to differentiate two genera ; for it is no rare thing to 
find tne axial canal separate in one species of a genus, in one 
individual of a species, or in the earlier bracliials of an indi- 
vidual, while it IS merely a tongue from the ventral groove 
in others Moreover there do not appear to be any other 
constant or decided difference's between the Carboniferous 
species of Cyathoertnus and such typical Silurian species as 
C\ acinotubu»f U. ramosvs^ and €. tusbycensia. As a matter 
of fset, however, even this difference does not exist, for the 
axial cftnal is not separate in the Silurian (7. vullatua^ although 

* Bee Fom. Cria.— V. Botryoerinm!^ Ann. & Mag, Nat. Hiat. 

•er. 0, Tol. vii. p. 302, May 1801. 
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it ia separate in the cIorcIv allied C. acinotuhus ; while it i» 
Beparafe in somr indiviuuals of (7. s(no/a(us fiorn Gotland 
hilt not in olheis, (yonsequently it seems advisable for the 
present to retain both Silurian and Carboniferous apccicB in 
one gQT\u&~Ci/atkocrinus — with the following 

Generic DrAONOHis. 

TBB 5, equal, pentagonal. BB 5, hexagonal except post, 
B, w hich is heptagonal and supports a?. RK />, shield-shancd, 
with facet circulai or elliptical in outline^ and occupying tnun 
less than ^ to jj width of R. a: tetragonal to hexagonal, in 
line with RR, and about j width of R. Arms long, simple, 
dichotomizing regularly several times ; covering-jilates alter- 
nating, in from 1 to 4 (or 5 ?) rows on either side. Ventral 
sac composed of usually hexagonal plates, either Binooth or 
slightly folded. Tcgmcn consolidated by deltoids. Madre- 
porite distinct. 


Description of the Genlts. 

Dorsal Cup cyathiform ; with sides convex, straight or 
convexo-concave ; with plates plane or tumid ; surface 
pmooth, shngreened, or slightly lidged either radiately or 
concentrically. No pionnunccd axial folding. 

IBB 5 ; penlpgomd ; Uing at very various angles to stem, 
and varying vciy greatly in height. 

BB />; liexag(»nal, except post.B, which is Iieptagorml, 
T hese also vaiy much in their proportions, but are usually 
large, 

RR o ; of noimal outline; as large as or larger than BB. 
Articular facet from a little less than ^ to | i^idfh of plate, 
usually about ^ ; circular or elliptical in outline ; directed 
outwards and upwards at very various angles; axial canal 
may or may not be Rcparatecf from the ventral groove by 
Rtereom. Radial processes curve upwards and inwards to thTe 
deltoids. 

Arms non-])innulnte, dichotomous ; usually long and 
branching from 6 to 7 times (in Silurian species at least) ; 
with more ossicles in each seiies towards the inner side of 
each dichotom. Rather stout, not tapering much, and with 
short ossicles (in Siluiian species) ; or fine, tapering, witli 
long ossicles (in Carboniferous species). Coveiing- plates 
well developed ; either as solid, alternating series, or in row s 
of 2 to 6 (?) deep on eitlier side of ventral groove. 

] Br from 1 to about 8 : the number often varies greatly in 
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DBAWINOH TO IJJ.USTllATK THE MOBl’IlOLOGy OF 
VYATIIOCUINUH. 

1. 'I hi' (liHsecled cup; with the anti^rior radhiii on th^ right. 

2. ].><iiigitudinal nKsdifin i^t‘Ctiou through U^n coluiuuals of C, acvwtubHH. 

1 *^ 8tori*oiii of ussiclo; iwatrix hULug axial cauul ; Cy calcita 
taking the phicoof forinm* ligauietit 

8, Tranuverhe section through the «tum of C, aeinvtuftun, Lettering as 
idio\e. Fig», 2 and Jl are both reduced from cameriwlmwings 
of E U0U4 IIM, j X n diam. 

4. Traiwverae aet'tioii through n brachial fill Br) of C, actnofuhm* Jir, 
body of the osaiclo ; or, axial caual ; ry, \eiiti'al groove; cy>, 
covcring-plateH. iteduced and roalored from camera-drawingM 
of E 131)7, B.M. ; X H diam. 

C. A young indiNidual of i\ arinotubus (P). The I'xtreme length of Konie 
of the brachials may be only apparent aud due to the ditlicuUy 
of seeing the sutures ; it is/however, noticeable in the young of 
other genera. Fixim ou original drawing of M.P.l!. vii ; uat, 
aiKe. 

•5 a. A first primibracb of the same, showing that tlie axial canal is not 
yot separated from the ventral groove ; x 3 dt tm. 

13 Ventral surface of the calyx of C\ fdaum witJi amhulaorale and inter- 
arobulacruls removed. A, deltoids, and M, raadreponte ; those 
surround the peristome, and on their edges are scmsu indentations 
for the reception of the amhulacrals ; a , anal From 1<2 0(X)7« 
B.M. ; X 2 diam. 

7. Ventral surface of the calyx of C mammi/fariH, Phill., with tegmeii 
com^ileie. A, deltoids, in gn^at part covered by wr, ititoraiubu- 
lacrals ; op, coveriim-'plaK'S, whit h are irregular; r, anal, which 
is partly broken, rr)m a drawing by Mr, llollick of K 
Ji.M. ; uai. sire. 
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the ai^ms of a single specimen ; but, in Silurian forms at all 
eventa, each species has usually its own limits. 

Anol structures. — Anal .r from tetra^ijonal to liexap^onal ; it 
rests on the upjier side of post.B, is in lino with HR, and 
al>out J their wultli. In typical species it supports, by its 
horizontal upper side, a smaller plate of similar shape, \\hile 
on either side of it, in the angle between it and the adjacent 
radial processes, rest-^ a smaller plate of tlie tube (rt and U)* 
Sometimes rt and It appear not to touch w at all, in which 
ease a? is four-sided. Sometimes (e. g. C. muliihrachiatus 
from the Keokuk) the upper side of x is sloned downwards 
in such a manner tliat only rt touches the RR, in which case 
x is roughly five-sided. 

The Ventral Sac consists of more or less hexagonal plates, 
arranged in faiily regular longitudinal rows. It varies very 
greatly in size, but ap|K*ars never to extend to the length of 
the arms. It is rounded or swollen, and has a rather largo 
lumen. The plates are solid, often slightly tumid, and some- 
times show a radiating structure, which may even exhibit 
itself in slight folding. In typical species of the genus the 
foldings are never pronounced, nor are the plates trans- 
versely elongate ; in none are theri* slits or pores. 

llic Tegvicn compris(‘H 4 Deltoids aim a Madreporitc 
(p. 211, fig. G). Tlie Deltoids rest on the radial processes, 
and abut lateially on one another and on the Aladreporite. 
I’he Aladreporite is usually cordiform and ap|>ear8 to be 
piciced by numerous nores, 

Ambufaerals (I Amu) pass between the dedtoids and madre- 
])orite to the actinal centre, in which region they are usually 
enlarged (and are by some writers considered to be the Orals;. 

Smaller I nterambu literals {iIAmb) are also often present, 
almost entirely covering the deltoids (p. 211, fig. 7). 

The Stem is rarely preserved to any extent, but it seems 
never to have attained a very great length. It varies much 
in width ; it is round ; with a usually quinquelobate lumen, 
sometimes of large size. Radial sutures have not been 
observed. 

Columnals rather low, and alternating in thickness and 
Jieight ; or vciy low and equal in size. They have radiating 
strisB on their articular surface. 

There are no Cirri on the stem. 

The Hoot has not yet come beneath my observation. 


SrjscjES OP THE Genus. 

Although the Austins in 1846 could deny the existence of 
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Cyaihocrinun In Silurian rock», we now know a considerable 
number of Silurian species that may be referred to this genus. 
The LJmeftlone Beds d and /‘of Gotland furnish nine species 
of VyathocrimiSy as described in a paper read befon», the Royal 
Swedish Academy of Science on Dec. 9th, 1891 *. Tha 
Niagara Limestone of America contains CyaihocrinuR cora^ 
HhII, Cu loaukomay Hall, and C. Vai^ ITonieiy S. A. Miller; 
but other Silurian species from N. America appear belong 
rather to liotryocrinus. The Wcnlock Limestone of England 
has as yet presented us with only two species, viz. Cu acinO'^ 
tubusy Ang., also found in Gotland {d and / ), and a species 
here described for the first time under the name C, vallaivs. 
As sliown in the paper above referred to, the Cyathoonm o( 
Gotland fall into three groups. The first of these groups has 
a stem ot modernte width, \vith rather low and alternately 
ridged columnals and a more or less conical cup. Both our 
British species come into this group, and the following 
synopsis show’s the main differences between the species of 


the group : — 

a. Oup with Hlriiiglit hi(1(»h. 

a. I’lnteH plane, granular (\ 

b. J*late« axiall} f<»lded anti ntnate C, 

b. (hip w’ith convt*Xf>-concave sides, irrogular. 

e. Piatee plane ; ainootli or puhtiilatn (\ 

d. Plates iiiniid ; smouth or shngreoned (\ 

c. Cup with convex sidas. 


e. Plates plane; cuneentrically ridged and pustulate . . vaUnfm 

There are of course many other differences between the 
Bpocies than those shown in the above table, but they can be 
gathered from the diagnoses, 

Cuaihoermya acinotvhvSy Ang. 

(PI. XIII. figs. K13.) 

1678. Oyathoermm tudmtuhuiy Angelin, Iconogmphia, p. pi. xx. 

ninua alutwma (pars), Angelin, Icouographia, pi iv. 

6g. C a, 

1678, Vjfaihttcriuua («p. 6) monihf nom. nud., Salter, ‘(/atnlogue of 
Cambrian and Silimnn Cambridgo, p. 12d. 


♦ F. A. Bather, “ The Crlnoidea of (lotland, Part I.," Kgl Svetisha 
Vet««Akad, HaUdl. Bd. xxiv. no. 6. In the preea. 
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(^alA^et'rtfus MS. MiisAiun laVlA by J. \V. Salt»ir. 

(^aihocrinH$ noduloms, moim. mid. yaro, i. e. MusfMiin labnla by J. W 
iSalif'r, but not tbo Mpecimen aaia to bo so referred to in (’at. CJiimb. 
Sil. Fohr. p. 12,‘b 

I'hc (1e«cription, measurniTients^ and diagrams of this species 
given in this paper are based entirely on British specimens, 
while in the Swedish paper reference is made throughout to 
(Holland S]}ecimen8. Thus any differences due tt) differing 
conditioiKs may he more clearly appreciated. 

The British specimens examined are the following : — 

In the British Museum ; 

67480, crown and half an inch of sfem, seen from the right 
side, and showing the ventral sac cros.'^ing between 
the arms. Matrix a blue-grey shale, Dudley. 
From the collection of aMi*. S. Allport, and formerly 
labelled C, noduioHus, (PI. Xill. fig. 1.) 

E 1450, crown, free from matrix, which was a very soft yellow 
shale ; shows origin of ventral sac. Dudley. From 
the collection of Mr J. Johnson. (IM. XUI. fig. 2 ) 
E 5010, the distal end of a ventral sac, referr(‘d with hardly 
any doubt to this species. Dudley. From the 
collection of Mr. J. (Jray, of Ilagley. { PJ. XII 1. 
tig. (>) 

57421, crown with H to 10 columnals; showing covering- 
jilutcH well ; with a jugose surfiiee produced by 
wu‘atliering. JIatrix a Idue-grey shale. Tividale, 
Dudley. (PI. Xlll. fig. 7.) 

E G002, crown with plates of ventral sac well marked, and 
with a radial facet exposed. Matrix a blue shale. 
Dudley. Johnson collection. (IM. XTII. figs. 8 
and 11.) 

57142, arms with coveiing-plates and ventral groove well 
shown. In limestone. Dudley. (Jray collection. 
(Pl.Xlll. fig. 10.) 

570fi0, a dorsal eup free from matrix; showing radial facet. 

Dudley. Gray collection. (Pi. Xlll. fig. 11.) 

E 6003, d(trsal cup, rather broken but very cliarHch'iistic ; 

showing shagreen oruaiuent. Yellowish matrix. 
Dudley. From the collection of Mr, J, liofe. 
(PI. XIII. fig. 12.) 

E 1367, aims and two thin transverse sections of same. 

Dudley. Kofc collection. (Zincotype, p. 211, 

fig. 4.) 

E G004, longitudinal and transverse thin sections of the slem. 
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Dudley. Rofe collection. (Zincotype, p. 211, 
%<i. 2 and 8.) 

57058, baealB and infraboHak. Dudley. Gray collectioru 
67059, a crushed cup, Dudley. Gray collection. 

57113, crushed crown and stem^fragment. Dudley. Gray 
collection. 

57141, a crown in hard blue shale. Dudley. Gray colhic- 
tion, 

57149, lower part of cup. Dudley, Gray collection 
57362, rather small crown and 1 in. of stern. LimcHtonu. 

Tividale, Dudley. Gray collection, 

57363, arms and upper part ot cup. Tividale, Dailey. 
Giay collection. 

57364, crown and in, of stem. Limestone. Tividale, 
Dudley, Gray c(dlectiori. 

57365, a small crown, with tiaces of colour-spots on anus. 
Tividale. (iray collection. 

R 5654, a weathered crown. Matrix a conglomerate of 
limestone in a yellow marly cement. IVobably 
from Donnington in the Woolhope dint net 
(according to Sir. R. Etheridge, F.R.lS.). Hab^r 
collection. 

In the Museum of Piaetieal Geology, Jermyn Street; 
vli a young sj>ecimen, probably leferable to this specitss, on 
a slab with Taxocrinus tuberculalus, (Ziiicolyp', 
p, 211, figs. 5, 5 a.) 

In the Woodward! an Museum, Cambridge : 

0/526, 3 well-preserved and characteristic cups, Ial)eUed 
^^Cyathocrinus mimus Dudley. Flotclier 

collection, (PI. XII I . figs. 3, 4, 6.) 
o/487, 2 or 3 specimens, one showing the cove ring- plates very 
well. Labelled Oyaihoorinm months Dudley, 

In the Oxford University Museum : 

A Clown showing the ventral sac appearing between the arms. 

Malvern. Qrindrod collection. (Pi. XIIL fig. 9.) 
Arms showing the ventral surface and covering-plates. 

Malvern. Grindrod collection. (PI. XlII, ng, 10c.) 

In the collection of Charles Holcrofr, Esq, : 

206, arms with very large number of ossicles in iiitevuodcs. 

Yellowish matrix, Upper Wcnlock Limestone. 
Wren’s Nest, Dudley* 
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For permission to examine and figure certain of the above 
gpecimeiis my tlianks are due to Dr. Henry Woodward, 
F.R.S., the Director-General of the Geological Survey, Prof. 
T. S1*K. Hughes, and Prof. A. H. (irotui; while a double 
measure of thanks is due to Mr. Holevoft for allowing me to 
retain his speeitneu for several months. 

AH the above specimens come from the Wenlock Lime- 
stone, and many of them come from the U]>per Jjimestone ; 
others, howevir, are doubtful, ami the absence of information 
prevents ua from assigning them to their exact horijson. 

The trivial name oi this species — derived from acious^ a 
berry, and tuhus^ a tube — probably lefers to the blackberry, 
like appearance of the ventral sac. 

SrmFU^ DiAQNOsirt. 

Dorsal cup bowl-shaped, rather rounded at tlie base ; plates 
tumid, and smooth or shagreened. Arms rather stout, wdth 
rounded ossicles ; covcring.pl a tes long and conical, fioni 2 to 
<1^ to each brachial. Ventral sac laige, slightly swollen 
above ; its jdates ]>rotul>orant and rugose, Stem round, of 
moderate width, with alternate si 2 sed ossicles and a quinque,- 
lobatc lumen. 


Dm’RiiTiox OP TiiK RpEoriis. 

Dorsal Cap is in shajie a broad cone, rounded at the base 
and often projecting ladially. The shafie, though charac- 
teristic (PI. Xlll. figs. 4, .0), is very variable in minor points. 

hus, the infiobasals may project at a rather sharp- angle 
‘with the steni-axis, or may gently curve upwards. The 
plates, especially the bosals, may be very tumid (PI. XIII. 
fig. 2) : but in a few’ cases the swelling is inconspicuous. 
The projection of the radials also varies very much, as seen 
by comparing fig. 1 with fig, 4 in PI. XIII, The cup some- 
times varies on difforent sides lioth in height and in the sisses of 
its plates, the anterior rays as a rule being the larger in such 
cases. 1 he average nicasuiemciits of the cup, as deduced 
from five specimens, after corrections have oeen made for 
compression. ai*e : — Height 18 millim. ; width below, 6*9 
railhm. ; w idth above, 14*8 millim. Extremes of height noted 
are, in 67868 B. M. 7*2 millim,, and in K 6003 B. M. 20 
niilHnu In these and subsequent meaflurements no account 
is taken of the young specimen at Jermyn Street or of those 
in the Woodwardian Museum. 

1 BB 6, pentagonal and, as a rule, almost equal-sided. 
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Average mcaanroments, deduced from six apecimenfl, with 
fiHoM'ance for variation witliin the limits of an individual : — 
Height 0*5 millim. ; width below, 3‘7 milliro. ; width above, 
4*8 millim. Extreme meaaureraenta noted are, in 57365 and 
E 6003 respectively : — Height 2 milliin. and 5 millim. ; 
W’idth below, 2*5 millim. and 4*25 millim. ; width above, 3 
millim. and 6*8 millim. In E 1450, which ia a medium- 
sized speeiraen, the height varies from 2'5 inillim. in r. ant. 

1 B to 3 2 millim. in 1. post,, 1. ant., and ant. I BH. 

BB 5, hexagonal ; post.B heptagonaU Average measure- 
ments, (led need as above : — Height 6*4 milliro. ; width below, 
5*8 millim., width above, 6‘7 milliro. Extreme measure- 
ments, as above t — Height 3’25 millim. and 10 millim. ; width 
below, 3*5 millim. and 8 millim. ; width above, 4*2 inillim, 
and 0*5 millim. These measurements do not take tho poste- 
rior basal into account; that ia always a little larger every 
w'ay than lheot]ier.s; thus, in E 1450, the measurements of 
the post.B and of tiie other BB arc as follows : — Height 6 
milluii. and 5’5 millim. ; width below, 5*75 millim. and 5*4 
millim.; w'idth above, 7 millim. and 6 inillim. 

Bli 5, shield-shaped, often projecting slightly in some or 
all of the rays. Average measurements, deduced ns above, 
are: — Height to lK)ttoin of facet 9*95 millim.; wddth belo\v, 
l»*f9 millim. ; w’idth above, 14*9 inillim. ; width of facet 8’7 
millim. Extreme measurements, as above, are :~lleight 3 
millim. and 8 millim. ; width below, 4*2 milliro. and 9*5 
millim. ; width above, 4 millim. and 11 25 millim. ; width of 
facet 3*25 milliro. and 6 milliro. Tlie adjacent sides are 
usually almost parallel in medium -sized speciinons, and even 
converge upwards in small specimens. From the above 
measurements and others it apnears that, w hilt? the average 
width of the facet is *577 *, or rather more than half, that of the 
radial, it is proportionally greater in small Individuals, e, 

*81 in 67365, and less in large individuals, c. g. *63 m 
E 6003. Tho facet is sometimes more to one siae of the 
radial than the other; it is transversely elliptical in outline 
(PI. XI II. fig. 11). A fulcral ridge runs across, a little 
outside the long diameter, and in the centre of this ridge is 
the axial canal. The food-groove forms a wdde depiessiou 
on the inner side of the elli})se. Partly owing. to the varia- 
tion in tlie projection of tho radials, the angle at which the 
facet is directed outwards varies corisiderimly even in tho 
same specimen. In the separate cups found at Klinteberg, 
in Gotland, which lend themselves to such measurement more 

* These numbers wre fmetioua of the width of the radial, not of a 
snilUmetre. 
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readily than the English specimens, the angle with the hori- 
xontaf varies between 35^^ and 85®. 

^riuj uveiage measurements of the Gotland specimons are 
cmjsiderably greater than those of the English specimens, but 
no otiier di&t rence is obvious. 

In such vfjy well-preserved specimens as E 6003 (PL Xllf. 
fig. j 2) a fine shagreen ornament is seen on the cup-plates ; 
this, however, is usually worn away, and it may ho> doubted, 
from the smoothness ot some otherwise perfect speoimeus, e. </. 
E 1450, Mdiether it was always present in life. Jn the fi)ssils 
its place is occasionally taken by a rough surface, that 
presents niueli the same appearance to the nuked eye, but 
'vvliich consists of irregular pits rather than elevations 
(PL XI II. fig. 7). 'J'his roughness appears to be caused by 

enthoring along the lines ot the original intimate structure 
ot the plates. A specimen of this species, so weathered, was 
inmicd by Angelin 0, alutaceun. 

The Arms dichotomize regularly, and lessen in thickness 
quite gradually, remaining rather stout even to their extre- 
mities. U'lic ossicles are rounded and slightly swollen, and 
often might be described as nioniliform, wlicnce, no doubt, 
Salter’s M8. names of C, vtoniie and 0, noduloeue some- 
limes, however, they are more even in thickness. In tlie 
jnoximal region of tlie arms the bracliials are roughly circular 
in transverse section, but become more laterally compressed 
in the distal region (zincotype, p. 211, fig. 4), The axial 
<anal is very distinct and is situated just about the middle of 
the ossicle. ’I'lie ventral groove is a broad, curved, shallow 
depression (PI. XIII. fig. 10 6). In the young specimen 
(zincotypc, fig. 5 a) the axial canal is not yet separated by 
stercom from tlie verdral groove, even in tlic primibrachs* 
^J’hc covoring-plutes are long, thick, and conical both in out- 
line and longitudinal section (PI. XUL figs. 10 a, 10 c, and 
ziiicotype, tig. 4). They interlock, and run from two to three 
and a half to each bracliial. They are somctimctt rather flat 
and narrow, with parallel sides, at other times more rounded 
and conical ^ the former variety is shown in the top left- 
hand corner of PL Xlll. fig. 2. 

I Br from 8 to 5. When there are 3 then I Brji is gene- 
rally twice as high as 1 Bri ; when there are 4 then 1 Br* and 
1 Ill’s are usually much higher than the rest ; when there arc 
b they are all more of a size. Three is by far tlie commonest 
number. The number of 1 Br may vary in the several arms 
of an individual, but is generally the same. 

II Br from 2 to 4. As with 1 Br, 3 is the usual number, 
and 11 Bij is oiten higher than 11 Biv 
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TIT Br from 3 to 7. Tho lower numlK'r^ nwt in^re UHual, 
and tlio higher numbern, when they occur, are in tlio branches 
on the inner side of the dichotom ; thus, the left polsteiior 
arm of K 1450 (F^l. XIII. fig. 2) has III Br, counting from 
h‘ft to rij^ht, — 3 . 4 . . 6 . 4 Here, too, the second ossicle 
is HoinetimeH higher than the first. 

IV Br from 3 to 9. In this case the lower numbers are in 
the Imuichos on the outside of the arm, the higher numbers 
on the inside of the dichotoms, and the middle numbers on 
tlie inside of tlic aim. 'Hjis arrangement will be better 
undoistood from an actual example: in 57362 B. M. the quarti- 
hnichs run thus, from left to right — 4 . 8 . . 9 . 7-6 . 6 . • 7 . 5. 

V Br from 3 to 11. Generally speaking these numbers 
follow the same sort of arrungemont as in previous series, but 
the higher numbers are often finiula, especially in rather 
young 8])cciinens, Thus in an arm of 57480 B. M. (PL XI II. 
tig. 1), staitiug from the nu<ldle or inner side of the arm and 
[Kissing towards the outer side on the right, the numbers run 
as follows, f being placed against the finials — 6 . 9 . . 8/. 6/’- 
6 . 9/*. . 9/*‘ 8. 

VI Br from 2 to 14. Many of these are generally finials, 
and in young specimens even the lower numbiTS arc finials. 
Otherwise the arrangement is much us in the quintibrachs 

VII Br are only found in well-grown specimens. The 
numb<‘rs observed are 3 and 4. They are always finials ; but 
it is of course conceivable that the arms miglit branch yet 
once more in an exceptionally well-favoured individual, if, 
however, finials api>ear in any one series, it seems to bo the 
rule that all of the ensuing aeries shall be finials ; that is to 
say, in no single arm does one brunch over get mure than one 
scries ahead of the other. 

The above numbers do not take account of 206 Holcroft, 
in which the series are rather longer, 17 being seen in one 
iiiternodc. 

Anal etructuree , — The measurements of anal or in E 1450 
are as follows : — Height 4*5 millim. ; widtli below, 3 8 
millim. ; width abwe, 4*75 miliim.; that is to say its width 
is about ^ that of the adjacent radiala (PI. XIII. fig. 2). It 
supports a large proximal median plate and a smaller plate 
on either side {rt and It)* The latter plates rest partly on the 
adjacent radials. 

The Ventral Sac is about half the length of the arms or 

♦ In tbift nnd in the enduing exompleg the wcnliar ^imcing tif the 
tmuiber'^ i» »» alUninit to lepre/ikmt the bilatemi synnnetry of the ann : 
the two brunclioi^ of each uicliotom we heparatod h^ only a bingle full- 
Btop. 
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leaa ; it is rounded and somewhat swoUen above (PI* XIII* 
figs. 1,2) 6^ 9). The plates of which it is composed are 
hexagonal in the proximal region, but diatally they become 
irregular in outline. The size of the plates varies consider- 
ablv, but their transverse diameter is as a rule between 1'5 
and 2*6 millim., their vertical diameter being rather less. 
The plates are sometimes quite smoothly rounded or almost 
flat (PL Xlll. fig. 1) ; sometimes they are slightly folded at 
the edges, the folds being at right angles to the sutures 
(PL XIII. fig. 9) : in E (}(K)2 this folding is very clearly 
marked, and at the same time it is quite obvious that there 
arc no pores or slits ^^ithin the folds (PL XIIL fig. 8). In 
the separate distal end of a sac shown in PL XIII. fig. 6, the 
surface of the plates appears rather curiously pitted; this, 
hov ever, is no doubt due to weathering, and mav be com- 
paied with the roughness already alludea to (PL Xfll. fig. 7). 

The Tegmen is unknown. 

The Stem (PI, XIII. figs.! and 13; xincotype, p. 211, 
figs. 2 and 3) is round, composed of ossicles which alternate 
both in height and width with fair regularity. The following 
are a few measurements of the heights ot the ossicles ; — 

E C004 (fig. 2, p. 211) the respective heights of the ossicles 
ai'c about 1*1G millim. and *59 millim. ; in 57362 B. M. they 
are 1 millim. and *55 millim. ; in 57364 B. M., in a more 
proximal part of the stem, the ossicles are of three sisses with 
Leighls 1 millim., *75 millim., and *2 millim. The width of 
the stem is between 6 inilUm. and 7 millim. The lumen is 

S uelobate and its diameter is about i that of the stem> or 
e less. The articular surface of each ossicle is slightly 
concave, and is radiately striated. In the longitudinal sec-^ 
tion the space between the concave articular surfaces is filled 
with transparent calcite, while the lumen itself is filled with 
opaque matrix. This probably results from the fact that the 
interarticular ligaments decayed more gradually than the 
axial cord and its blood'-vesscis, and that, after the place of 
the latter had been taken by infilling ooze, they thcunselves 
were gradually replaced by the iunltration of carbonate of 
lime* We may now note, both in the longitudinal and 
verse (fig* 8) sections, that the stereom of the ossicles is 
separated from the matrix in the oanal by a thin film of 
calcite ; this too, then, must represent some lining membrane 
or ligament 

The base of the cup is often slightly excavated for tho lop 
coluranal (PI* X1I1« fig. 4). 
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Cyathocrinm vallatuSf sp. n. 

(R XIII. figs. 14-18.) 

This species is based on three specimens, via. * 

In the British Museum : 

(а) E 6005, a somewhat worn cap in matrix. Gray collect 

tion. (PI. Xrir. fig. 18.) 

(б) E 600C>, a cup still more worn, especially in the distal 

region, and ground down at the sides ; in matrix ; 
seen from the right side. Gray oollection. 
(PL XIIL fig. 16.) 

In the Museum o£ Mason College, Birmingham : 

(c) 170, a better preserved cup, showing articular facets for 
stem and arms: in matrix. (PL XIII. figs. 14, 
16, 17.) 

These specimens all come from the Wenlock Limestone of 
Dudley, but the exact horiaons and localities are uncertain. 
They are all in a rather yellowish shale, on the top of a 
limestone ; it is therefore probable that they come from the 
Upper Wenlock Limestone, 

Jror permission to figure the specimens in the British 
Museum I am indebted to Dr. Heniy Woodward, F.B.8. ; 
while for the loan of specimen e Prof. C. Lapworth deserves 
my best thanks. 

The trivial name vaUaius^ which means ^nciroUd hy a 
refers to the characteristic ornament of the oup-plates. 

* SPBOXFtO DUQNOfiZa. 

Dorsal cup rather elongate, with convexly rounded sides ; 
plates plane, with a stronjg concentric ridge at a short distance 
from the snture, and with irregular concentric or sli|^tly 
radiating ornament on tiie inner part. Axial canal not sepa- 
rate. Stem witJt a liurge quin^uelobate lumen. Arms, 
veittaral tegmeu, and stem unknown. 

IUKARK8 OK TUB 

Jhumd has a somewhat ovoid eutve, bulging more in 
the region el the basals. The measurements of the speoi** 
mens are as follows 

A Sei'. 4. VU. ix. 16 
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Height 

Width below. 

Width above. 


mUfiin. 

millim. 

millim. 

(«). 

23 

8(P) 

21 (?) 

{b) 

23 

7-26 

28 (^) 


19-75 

8 

21 (.?) 

5, 

pentagonal, rather wider than high. 


Height. 

Width below. 

Width above. 


millim 

millim. 

millim. 

(a). 

6 

4*75 

7*75 

(b). 

f)'6 

42 

7 

(^) 

. . 5-5 

4 

85 


BB 5) hexagonal ; poat.B, Been partially in heptagonal. 



Heiffbt. 

Width below. 

Width above. 


millim. 

millim. 

millim. 

(a). ... 

. .. 12 

9*5 

11*5 

(6).... 

... 10*2 

8-6 

1J 

(e) .... 

. . . . 10*75 

8 

10-5 


The mcaBareinents of postB are height 12 millim. in b ; 
otberwific unknown. 

BIl 5^ shicld'Bliaped ; projecting in a alight bulge just 
below the articular facet, but not curvinj^ inwards much 
lo>\aid8 the radial proceasea. The facet ih smoothly con- 
cave, with a very slight tiace of a ridge; the axial canal is 
not separated from the ventral groove by stereora, but, 
together with it, forms a deep notch* Measurements are: — 



Height 

millim. 

Width below. 

Width above. 

Width of 
facet. 


millim. 

milUm. 

millim. 

(a). . 

88 

12*25 

12 

0 

(*)... 

.. 8^5 (P) 

10 

10*6 

P 

(«)... 

, 7-2 

10*8 

10*3 

5 


From which it appears that the sides of theradtals are almost 
parallel and that the width of the facet is just half that of 
the radial. The facet is almost at right angles to the slope 
of the side and is tlierefore directed alnmat upward. 

A portion of anal w is preserved in h It is about 6*6 
millim. high and about 5 tnillim* wide below. 

A portion of ri is also preserved in this specimen. 

A marked concentric ridge surrounds all the cup-plates at 
a distance of about *75 millim. from the suture. There is 
also an irregular ornament on the plates, which tends to run 
in concentric circles (PI. XIII. fig. 18), or may have a more 
radiate arrangement (PI. XIII. fig. 14). 

The characters of the BUm may be inferred from the 
bottom of the cup, which shows a veiy large qalnquelobete 
axial canal, shown in PI. XIII. fig. 17, where it has a mean 
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Width of 4*2 millim», or a little more than half the probable 
widtii of the stem. The facet for the atom is radiately 
striated. The stem was therefore probably like that of O, 
actnoluhua. 

In the general shape of the cup and in its probable stem- 
characters the species resembles the group of O. acinotubiM, 
The shape of the cup is most like that of 0. aoinotubas, and 
indications of the ridge that is here so marked may also occa- 
sionally be seen in tliat species. The ornament, however, 
more resembles that of C\ vishyoen^ts^ var. monififer^ In the 
notched facet and imperforate ailiculation this species differs 
from most Silurian Cyathocrini ; but such a stage of deve- 
]o)>ineut is occasionally presented by C. sfnofatus^ which 
belongs to the same group. The laigo size of the cup is a 
character of no great importance, but affords a ready means 
of distinguishing the species in British collections. 

General REMAUKa on the Genus. 

The Britisli specimens do not throw much light on the 
morphology of tlie genus, so that there arc very few points to 
which attention need be here directed. 

Growth of the cup . — From the various measurements of the 
plates of C, acinntuhus given on p, 217, it seems to follow 
that the facets of the radials, and consequently the arms, are 
wider in propoition in the young than in the adult: also that 
the radials arc proportionally wider below in the young. 
This latter fact harmonizes with the statements already made 
in general terms by Messrs. Wachsmuth and Springer ♦ and 
Mr. S« A* Miller t ns to the iufrabaaal and basal plates of 
Crinoids being more largely developed in the young than 
the other plates of the cup. Tliat statement too, it may be 
mentionedt, is confirmed by the mcasureraents made of the 
present species. It is ejctremely interesting to note how 
closely the growth of this Silurian Crinoid agrees with the 
growth of the Pentacrinoid larva of a recent Aniedon But 
it would be advisable to tabulate tlie measurements of large 
series of many other species before laying down any general 
laws as to the growth of Silurian Inaaunate Crinoids. 

The Awial Vanal of the Arms , — So much was said about 

• Bev. 1. 19 , Pwc. 1879, p. 242. 

t ^^Stractuie ^ of AmarlcaD PaUeosoio Oiinoids into FamiUes,*' 
Amer. Gool. yol. yi. p. 289, line 11, Nov. 1800^ and * American Geology 
and Palaarntdogy/ p. 212, CHnemnati, 1889. 

X See IV. B. Oamnter, ^ ItcNiearoliee on the Structure Fhyiiology, 
and |>eve)epmeti1i {CtmaimfOi JUmk.) roaooemf Phil. Xafiie. 

1806, pp. 727, 29*781. 

16 * 
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this in the earlier part of the raper (p. 20D), that it is only 
ncceB«mry to point out that a Si lurian species is here describea, 
from speeiniena of tnaturc {growth, in which the axial canal 
is not separated from the ventral groove in the radial facet ; 
in this point C, vallatus resembles (Carboniferous species of 
CyathocrinuH. Further evidence, if such be needed, to show 
that the non -separation of the canal is merely a youthful 
character, and tncrefore also an archaic one, may be adduced 
from the young specimen at Jermyn Street (p. 211, fig. 5 a)» 
Consequently it is not in itself a character very suitable fur 
the discrimination of geiuTa. 

The Covering-plates of the Arms. — It does not appear from 
the present paper, but it will be seen from the descriptions of 
the Gotland Cyafkocrini that, although the number of those 
that goes to an ossicle is variable, yet there are limits to the 
variation, by the recognition of which we are often able to 
determine species when other means fail us. 

In describing these structures, Messrs. Wachsmuth and 
Springer have mentioned (Ilev. 1. 84, Proc. 1879, p. ;i07) that 
the groove is provided with two rows of from two to five 
successive movable plates, alternately arranged on opposite 
sides.” It is, however, undoubtedly tlie case, as shown by 
PI. Xlll. fig. 10, that the row on either side may be only 
one plate deep. It is quite true that there are sometimes 
two plates in the row, a small narrow plate lying at the base 
of and altcruating with each of the regular conical covering- 
plates (see Angelin, Iconogr, tab. xxvu fig. 6 ft). Occa- 
sionally too tliere occur small, usually rather irregular platos, 
over the middle line, between the two rows of regular 
coviMing.filates. This might make three or conceivably four 
rows on eitlier side (see W, & S. Kev. III. Proc. 1885, pi. iv. 
fig. 7 ft). But in asserting that there w'ere sometimes five 
rows it is possible that Messrs. Wachsmuth and Springer 
were misled by Angelin’s tab. xxvi. fig. 4. which represents 
the covering-plates of G. ramoaus (wrongly called there 0. 
longimanus) \ for these plates at© marked by transverse lines 
that divide them into five parts, and produce the impression 
that each covering-plate is composed of five ossicles, which is 
not really the case. 

The ventral Sac. — Messrs. Wachsmuth and Springer stated 
in 1879 (Uev. I. 84) that pores and slits had been observed 
in the ventral sac of Silurian species of Oyathoorinua. This 
statement has never been withdrawn by them, though in their 
recent paper on the Perisoraic Plates * they seem to imply 

« Proo. Acad. Nat. Soi. Philadelphia (1890), Part 111. See p. 
February 1891. 
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that the ventral buc of the Cyathocrinidce generally is not 
perforate* It is twjssiblo that they were formerly misled by 
the erroneous reference to Oyathoorinm of many species of 
Qiasocrinus, Botryocrinus^ and such forms in which the 
ventral sac often appears^ at first glance to be provided with 
slits between llu^ edges of the plates. At any rate none of 
the sacs of the Silurian Cyathocrini tliat have come under my 
observation appear to possess either pores or slits. Decep- 
tive apixiarancea are sometimes produced by weathering, as 
described und(*r C, acimtubus (p. 220) ; and sometimes the 
edges of folded plates are filled with matrix which everyone 
doe^ not take the trouble to clear away. 

I'he Tegmen. — As none of the British Silurian specimens 
allow the teginen it is advisable to defer discussion of the 
many important problems presented by it. Original drawings 
of two Carboniferous specimens are, however, given Q). 211) 
in illustration of the description of the genus. The one ^ 
(fig. 6) shows the deltoids and the madreporite surrounding 
the peristome ; the other (fig. 7) shows how both deltoids and 

I ieristomc may be covered by ambulacrals and intcrambu- 
acruls, though portions of the deltoids are still seen peeping 
out from bcneatli the intcrambulacrals. The questions to be 
decided arc these: — What are the true homologies of the 
plates here called deltoids ? Is the madreporite serially 
homologous with the deltoids? Or is the posterior deltoid 
represented by two plates, one on either side of the inadre- 
poritc? Are the plates that cover over the peristome, which 
are sornetimoB large and fairly regular, sometimes small and 
irregular, orals or mci'cly large ambulacrals? 


EXPLANATION OF PLATE XIU. 

Cyathocrinus acinotuhus. 

Fig, 1. 57480, B. M, A crown witli portion of Btom, si'on from th© right 
side. The ventral ntic seen crossing between the iirms. Drawn 
with the camera by M.r, ilnllick. (Nat. size.) 

E1450B. M. Orown s€»en from posterior. ]>rawn with the 
camera by Mr. llolUck. (Nat. size.) 

Fiy, 3. Woodwardhvn Museum. A sinall cup, seen from below, 

with one or two columiials attachcnl. Note largo size of lliB. 
From a drawing by Mr. ItMwia Wilson, artist to the Cambridge 
Engraving Oo. (Nat. size.) 

Fy, 4. a/52o, Wo^woidiuu Museum. Oup aeon slantwise fram below, 
showing projection of radials. One very pentagonal columnot 
seen inserted in the IBli circlet. From a drawing by Mr. E. 
Wilson. (Nat. size.) 

Fiy, 6. n/520, Woodwardian Museum. Oup soon from posterior, showing 
a and U. From a drawing by Mr. E. Wilson, (Nat> sUe.) 
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Jlip. 6, E 6610< B. M. A ventral sac, subtly woatbered. From a 
drawing bv Mr, JHollick. (X isJ diani.) 

Fig* 7, 57421 tlkM* A emiill portion of llie ^^eathered surface of a 
radial. From a di awing by Air, HoUiclc. ( X 10 diam.) 

Fig, 8. E 6003, H. At. A plat»» Irom the proximal logion of the ventral 
sac, to show the folding of the ed^es. Drawn on stono by the 
author. ( X 3 diam.) 

FVg. 0. Grindrod Collection, Oxford. The distal end of the ventral sac 
appearing between the hranche.<» of the anterior arm. Drawn on 
stone by the author. (Nat. size.) 

Fig* 10 o. 57142‘, 11. AT. Three brachials seen from the wide, showing tUo 
covering-plates op<‘n. 

b. 671 13, Jl. M. The central surface of tliree brachial*), the 
covoriug-iilates ^emo^ ed and the ventral groove expoaed. 

c. Grindroa Collection, The ventral surface of three brachials, 
the covering-plates in »itv and closed. 

All from drawings by the author. ( x 8 diam ) 

Fg* 11. 67060 and K 6002. D. A*l, A radial showing the articular facet, 
combined from tlie evidence of th(*so two spocimens. From a 
L drawing by the author. ( X 8 diam.) 

Fig* 12. E 6008, B. M. Portion of surface of a radial, showing shagreen 
ornament. From a drawing by Mr. Ilollick. ( X 10 diam.) 

Fiff. 18. The articular surface of a stem-owirlf from tlio evidence of 
numerous specimens. From a drawing by the author. (X 8 
diam.) 


Cgathocrinm raliattutf s]). n. 

Fg* 14. 170, Mason (\>Ueg)*. A radial stum obliquely from above, to show 
articular facet ; also showing ornament. From a dniwing by 
Mr. Hollick. (x 2 diam.) 

Fg. 16. li) 6006, ii M. A cup seen from the right side, allowing post.B 
and j' on the leO ; outline restortul. From drawings by Mr, 
lluUick and the author. (Nat. size.) 

16. 170, ATason (Vdloge. A cup; orientation uncertain. From a 
drawing by Air. Hollick. (Nat. hizh.) 

Fig* 17. The articular facet for the stem of the same specimen. From a 
drawing by Afr. Ilollick, 

Fg, 18, FI 6006, 11. M. A'igmch weathered cup ; orientation uncertain. 
From drawings by 'Mr. Ilollick and the author. (Nat. size.) 


XXXIII . — On some Spiders from the Andaman Islands 
collected hy E. W, Oaiea, By Prof. T. TUORKLI.. 

OuB knowledge of the nmclinological fauna of the Andaman 
Islands is as yet exceedingly limited; so far as J know M. 
Eugfene Simon is the only author who has, in a reuontly- 
published paper *, enumerated and described any sptd^ 

* " Etudes »ur les Arachn, de l Asio mdrid. faisaat parde das colleo. 
tions du I’ludian Maticum (Calcutta).— 11 . Arachn. recueiUia aux ties 
Andaman par M. K. 1> Oldham,” in Juum. of the Aaiatic 80 c. of BennO. 
Ivii. part ii. no. S (1887), 
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from those islands*. Only two of M. Simon’s species 
were known to arachnologista as inhabiting other parts of 
Southern Asia, especially Burma and the Malay Archi- 
pelago; the rest (five species) were all new to science. To 
the seven species mentioned by M, Simon 1 am now able to 
add fourteen more, captured in Table Island by Mr. Oates, 
and kindly placed by him in my hands for examination. 
Tliongli only two of those spiders { Epeira OateBii and SalticuB 
modestuii) appear to be new, a list of them may, I think, be of 
some interest, as it affords strong evidence of the conformity 
of the spider iauna of the Andamans with that of Burma on 
the one side and the Malay Archipelago on the other; the 
tv\ elve already-known 8i>eeics belong, in fact, also to the fauna 
of l^urma or to that of the Malay Archipelago^ and are even 
common to these two regions, with the exception perhaps of 
Avi^yroepeira puailla^ IVora Aniboina, of Earotes tmpwiicus^ 
which had hitherto been captured in Burma only, and of Tda-^ 
monia Peckhumii^ which had been found in the jJicobar Islands 
and Sumatra. 

I'he twenty-one species of spidcMS now kuowm to inhabit 
the Andamans belong to the following tribes: — Territelarias 
(1 8p.), Kelitolariee (2 sp.), OrbitcUnas (10 sp.), Citi^rudaj 
(1 hp.), Laterigradie (2 sp.), and Haltigradaj (6 sp.). More- 
over the Tubitclariaj are, in Air. Oates’s collection, repre- 
sented by a few young specimens belonging to the genera 
Clubwna and EutUtha j but these specimens (and that of a 
Lycom) are not sufficiently dcveIopi'>d to be determined or 
described. Also among tlie Andaman spiders studied by 
M. Simon there w'ere young representatives of several genera 
{ilomalaUm^ Oxyopes, Nephtla^ [^Meta^Argyroepeira^]^ ller^ 
tftYtci, Chiracanthiam) that are not included m our lists of the 
spiders of the islands. 

The species contained in Mr. Oates’s collection are as 
follows : — 


Tribus Rbtxtelauim* 

Fam. Pbolcoito. 

1. Pholcun ehngaitM^ Vins. 

1668, Phdeu$ 0 hn$<UWf Yins., Aran. d. lies de la KSozi., Maurice et 
Aiadag. p. 188, pL iii. iig. 8. 

Two adult specimens, a mule and a female. 

• These species are : — X. albolimbataf sp. n. ; 2. 

mimaoeomteafts, sp. n. ; 8. marginatuHt sp. n. ; 4. Gnuteray 

eaniha mnamita^ Him. ( » G, leuc^melmna ( Uol.), Thor.) ; 5. 
sr«rftis, sp. n. ; 6. T»ti*agnQtka yracUia (Htol); 7. Sedaicus andamameta, 
sp. n. 
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Fam. Theridioidtt. 

2. Thertdfum rujtpcs^ Luc. 

1842*. Therifittm mfipcHf T<uc., Kxplor. de Alg^^rie, Arachu. p. 2C3, 
pi. xvi. figs. 5 5 d. 

One adult male. 

Tribua 0 B BITS L AniJ!E, 

Fam. Euetrioidie. 

3. Argyroepetra pUHtlla (Thor.). 

1878. Meta Tiior., Wtiidi sai Bagni Mn.esi c Papimniyll. llagtii 

dl Ambuii^ Scc.f in Annali del Museo OUioo di Storia Naturale dl 
Genova^ xiii, p. 97 

Of this species, which had formerly been found in 
^ Amboiua only, Mr. Oates has captured an adult female in 
Table Island. The area occupiecl by the four middle ey(‘S is 
in this specimen not perceptibly broader beliind than in front ; 
in other respects it appears to be exactly similar in form to 
the types ot the species. The colour shows but a few slight 
differences. The tarsal joint of the (yellowish) palpi is 
blackish ; the middle area of the back of the abclomon has 
behind, instead of three pairs of small silver-colouicd spots, 
two longitudinal, nearly parallel, close-set, silvei -coloured 
lines ; the sides of the abdomen are blackish, with a long, 
somewhat oblique, and slightly simiated silver-coloured band, 
united anteriorly with the silvery pattern of the back, ana 
they show also a small spot of the same colour, situated more 
below, near the base. The vulva consists, as in the types, of 
a small, palc^ almost semicircular fovea, snrioundcjd in front 
and on the sides by a low, backward-curved callus, which is 
black on the sides and pale in the middle. 

The length of the specimen is 3^ rnillim, ; length of cepha- 
lofhorax 1}, of abdomen 2^ millim. ; legs, I. 9§, 11. 7|, 
HI. 4, IV. nearly 6^, pat.-btib. IV. nearly 2 millim. 

4. Epeira {Cyoloaa) Oatenli^ Sp. n* 

Cephalotliorace in femvm fortiUr, in niare vU* cofistricto^ avi fere ioto 
piceo, auf fueco^iestaceo ci ealtem in medio pieeo ; eierm plaga alhi- 
canti-Jlava ocevpato, quoe rnierdim^ ftaUem inmarc^ in hneatn anti- 
cam el mnciUa4f 6 mniginalcs eet dwnha ; pedihue teetaceiay phut 
minus disilncte nigrieanti-immdath { ahdomine ante medium dorei 
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tt^ercuUs duohvs parvts munito si postice in eonum smplioem retro 
directum producto^ m^^rius einercfseenti-teetaceo, dorso plat/a nitjri- 
canie imrqmli vet fere rhomhoidi anHce notaio^ pone medium vero 
area magna suldria^ufula nigricante occupato, qiur fascia longitv- 
dinali pallida jjersecta est ei in lateribus fleacuoso-denUtta : hac 
pictura tarnen serpe ohsoleta . — cf $ ad. Long, d drea SJ, S 4]|- 
6 milltm. 

Femiwj, — E, camelodi, Tlior.*, volde afHsu» mt ha)C epccios, aed minor, 
<‘t paucis aliiH riotift Cephahthorax ad forrnam 

plane ut in ea specie eat, inter partoB oophalicum efc thoracicam 
lortitcr conKtricta; para ihoracica paullo oltior ost quam para 
cephalica, fovea ordinaria oeutmli aat magna, vix quadrata nod 
ant tec rotundatn, el fore in auniino part is tlioracicsB (non in docli- 
vitnte ojus anlica) locata. OcHloruin series antica inodice sursuiu 
curvata e«( ; linca recta laterales infra tangens modios fore in 
contro secat ; series poslicu fortiter ©si recurva. Oouli niedii 
pofitici cum lateral ibtiB antiois seriom red am formant, si desu- 
]H)rno inspioiitir cephiilothorax. Area oculorum mediorum paullo 
longior ©st quam lutior antieo, multo lutior antice quam postico. 
Oouli medii untioi spaiio diametrum suam pcene icquanti si^juncti 
sunt ; medii postici^ ut laterales bini, contingoutos sunt inter se. 

Mandihvla patcllis anticis paullo crasniores, plus duplo ot dimidio 
longiores quam latiores, versus basin sat fortiter convex®. Pedes 
br<‘v©s: V jtaris ccphtilothoroco modo circa 2^, non triple, longi- 
ores suut ; j>ode8 4* paris pedibus 2‘ pans vix longiores. Aoulei 
pauci ct dcbilHmi : patellro anioriores nculeo ejusmodi saltern extus 
munit® sunt, ct tibi® plenrquo aouloum unum oltorumve (vel 
potius sotam) ostondunt. Abdomen satis ulium, circa dimidio 
iongius ()uam latius ; non panim auto medium, ad longitudinis 
fere, versus latora, dorsum ejus tuboroula duo obtusa erecta parva 
sed evidentiseima osteiKlit; postico in forrnam coni sat brevis 
retro product um est. Pesupor visum abdomen subovatum ost, 
iintice angusto rotuudatum, in lateribus, usque ad | longitudinis 
fere, ample ot satis mqualiter rotundatum, dein vero lateribus 
roctis sensim august, atum ot postico subacuminatum. A latoro 
visum aiitioc oblique roiundato-truncatum est, dorso antorius, 
ante tuborcula, convcxo-jn’oclivi, doin recto vel paullo conoavato, 
apioe retro ot p/mllo sursum din^to ; postice hoc modo visum valde 
oblique trunootum ft sat alturn est abdomen (altitudine hie lati- 
tndinem ojus saltern ®quaBto) ; spatium inter mamillas ot apioom 
abdominis spatium inter eas ot |)otiolum circiter ®qnat. Vulva 
ex corporo ” circa triple latiore quam longiore, utrinque con- 
vexo et nitidissimo, fusco constat, ot/ ex soax® ” brevi x)allido 
dcorsum et retro curvuto et direoto, qui oorpore illo circa triple 
angustiorcst ot vix vel parum pone id X)crtlnot : hie soapus bosisat 
latuB et sensim angustatus ost, dein vero angustus, parte apioali 


Siudi sui Uagiii Malt^si, 11, llsgni di Amboina, &c., Ukc cit, p. 7B. 
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angOitA. pamm longiore qoam latiore, lateribus paraUalia^ 
rotundato. 

Color. ^Oephahthornx piocus, parte cephalica aiiiioe ct plaga xnagna 
iitrinquo in parte thoracica fiwoo-teetaoeiB ; seopius vero ftiaoo- 
testaoeuB vcl tostaoouH oat, mode in modio, prwsortim in itupres- 
sionibuB oephalicis, iiituBcatutf, picetis vel nigricaus. Sternttm 
nigro^margiiiatum pluga maxima subtriaiigula, utrinquu ter incisa, 
albicanti-fiava occupatur, qua^ interdum in medio inaequalitor 
infuBcata eat (an nonnumquam in maculaa divulna V)* Alandibuhf 
testacem vol fuHOo-teBtaoero, apioo nigricaiitea. j\f(uriJhr ot hthium 
teetaoea, hjibi obscuriora. Palpi iestaeoi, parte tarsali a pice nigri- 
cant/ 6 , paiio tibiali interdum an apicem paullo nigricaiiti-maoulata 
quoquo. Piths fcostaoei, plus minus evidcnter uigro-bubunnulati : 
femora antenora apioe intus plogam vol maoulam uigram ostoii*- 
dunt, sequeiitia internodia apioe plus minus angusio nigra Biint ; 
tibific anteriores prseti^rea maoulam vel annulum abruptum nigrum 
versus miylium^ extus, babent. Abdomen cinereo-testaceuni, 
Bupra roaenla basal i magna nigricanto subrhomboidi vcl imetjuali 
notatum, qum interdum angulo suo })08tico usque inter tubereula 
duo dorsi jicrtinet el paullo pallid o-maculata oat, interdum brevior 
et postice in 8 D<)ualiter truncata ; postice dorsum area nigricanto 
maxima fere triangiila occu))atar, qum paullo pone medium dorsi 
initium capieua usque ad apicem ejus portinetf interdum ant ice 
oum plaga ilia nigricunte conjunola ; in latoribus flcxuo80*'don- 
tata est haec area, secundum medium fascia imeijuali pallida 
geminata. Latera abdominis pallida iiigrieanti-variaia sunt; 
8 ]>atium inter aploem dorsi posticum et mamillas fascia longitu- 
dinali lata nigricautc plus minus exprossa oecupatur. Venter 
ante rimam genitalcm subfuscus vol nigricans est, pone cam aut 
albicanti-flavus et plus minus nigro-variatuR vel reticulutus, aut 
uiger et albicanti-tlavo-maculaius ; mamiUcB nigrie in area 
nigrioaute vel fusca positm sunt. In exemplis cephalot.horaoe et 
pedibus clarioribus et piaga ilia basalis et area pORtioa interdum 
parum distiiictm sunt, rt abdomen tunc suporins satis aequaliter 
cineroo-teBtaceum oat totnm. 

Mas. — Cephahthorax vix inter partes oophalioam ct thoraoicam con- 
strictuB, impreasionibuB cepbaliois tamen fortibus et postioe sulco 
transverso oonjunctis ; a latere visas ante deolivitatem posticam 
parum oonvexus, pesne reoius et pauUo proclivis est^ et inter 
partes oephalicam et Uiorocicam paullo impressus. Utrinque 
anterius multo fortius quam in fomina siniialo-angustatus cat, 
parte thoracica in latoribus amplisBimo et fortiter rotundata, parte 
oephalioa latoribus rectis anteriora versus non parum augustata, 
tubcroolooculorum mediorum antioornm valde prominente ; frontis 
latitude vix | laiitudinis partis thoracicso suporat. Fovea cen«> 
trails gubtrausversa et profunda {lostice sulco sat profondo usque 
ad deolivitatem posticam continuatur. Spatium inter octtlos medios 
antiooB eorum diametro evidenter minus est; spatia, quibus a 
lateralibus antieds separantur, hanc diametrum cirdter wquant. 
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Pal^ti breves, olava femoribus anticie non pamm latiore ; pars 
patellaris paBOO a>quo loiiga ao lata cat, supra oonvexa ci seta 
longa forti ereeta nigra munita. Pars iibialifl parte patellari vix 
loiigior efit sed etiam liasi ea paiJio liitLor, a liasi ad apiccm pra>- 
sertiin in latere exteriore sensim dilatata, opico paullo obli<{uo 
tiuucato porto patellari circa ditnidio latiore, angulo apicis exte- 
riorc paullo pruducto. Pars tarsalin, iritus vergena, basi cxtns 
procuisu ordinario obtiiHo intus vel Huraum curvato munita c»t ; 
bulbuH, wit coiuplicatus, a fronte visus hubtor, itd apieem extus, 
deiilem loitrm nigrum foruM ditoctum ostondit et «ub eo sotam 
rectum nigrarn, eum quoqup foras diroctam ; fere e medio bulbi 
fcubtor, magis ext us, alia acta graeilior et longior foras et paullo 
aiitcrioru vitsus directs bulbuquo appre^sa exit. Pedes mugis 
aculeati quam m femina suiit ; aculei minus dehiles quo(|ue. 
Prai'ter nculcos puucos in tomoribus, pattdlis et tibiis antcrioribus, 
ut et in pi^dibus ])ORterioribus (j)i«Dsertim in femoribus 4* jiaris, 
qua etiam i ^btor ad basin seriom brevis&imnm uculeorum parvo- 
rum OMtciidunt), aculeos noimullos puullo longioies et foitiores 
in ptHlilkus antorioribus video. In ]iedibus 1* paris tibia intus 
atuleis I . J, inctutarhi intus 1 aouleo niuniti sunt ; tibiaa 2‘ paris 
(qui ut 1‘ jiaris cylindrato) et paullulo foras curvata* sed non 
incrubsata^ sunt) intus 1 . 1 aoulcos, subtor extus scru'm aeuleorum 
majorum 4 (sive 1.1 .1.1 aculeos) ohtendunt, subter intus vero 
aculeos minores 1 . i ; pratcroa supra versus apieem 1 aculeum 
babent ha? tibia, IMetutarei 2‘ pans aculeo gracili saltern extus 
iuhtiucti sunt. Coxa omnes mutica. AUdomeu bnmus ovatum 
ost <|uam in feniina, dosupor visum jHistiee citius in corium purvum 
retro directum productiun, a latere visum supra fortius et magis 
aqiiolitor eonvoxum, mamillis evidentcr longius a petiolo quom ab 
apice abdominis postioo remotis. 

Coior , — Vepftalothoraof totus piceus est, sto*iwm fuscum, maculis 5 
marglnulibus et liuea marginali anticaliavis circuindatum. Jtidn- 
dihultt, majriUce et labium fusco-testacen. ejumlom ooloris, 

dava ferrugineo-fusca. /Messubtestacei, nigricanti-subannulati : 
femora saltern anteriora ad apieem sat late nigricantia sunt, inter- 
nodia sequent ia (priCHortim tibia 4' paris) apice nigricantia vel 
nigro-maculatu, ot tibia metatarsique proterea annulo plus minus 
distincto vel macula htgus coloris versus medium notati. Abdo- 
men pane iotum oinerco- vel lurido-tc'staceum est ; piotura dis- 
tinota in dorso vix ulla (rnodo vestigia plaga dorsi antlea et area 
ejus posUea video) : dorsum ejus punctis 4 majoribus nigricanti- 
bus trapessium formantibus anterius iiotatum est; venter ante 
rimam genitalem obseurior est, pone earn in formam reotanguU 
transvorsi albicauti-fiavus, luaxillis in area transversa obscura 
positis* 

$ corp. 5 ; Ig. cepbalotb. 2, iat. ej. pane 1|, lat. front, pane 

1 ; Ig. abd. 3, lat. ej. 2^ imllim. Ped. 1. pane 6^ U. 4^, III. 3, 
IV. 4^ millim, longi ; pat.-f tib. IV. paullo plus miliiia. 

g . — Lg. corp. 3| $ Ig. cepbalotb. pane 1|, lat. ej. paullo plus 1 j, 
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1st. front, circa J ; Ig. abd. paullo plus 2j, lat, oj. IJ mUlirn. 
Pcd. I. peone 4^, 11. paullo pltw UI. 2^, IV. 4 millim. longi; 
pat.4*tib. IV. pSDne millim. 

Of this species Mr. Oates’s collection contains a few females 
and a single male. 


5. Epeira {OycloBo) inmlana^ Costa. 

JR.14. ]^)eira inmlantt^ Costa, Cenni ZooJ i^o. p ^5 

1841. JKpeira Walck., 11 N. (1. Ins Apt. ii. p. 1 40 

IS-lli. lipftra trituh*ircul€Ua, Luc., Explor. de TAlg^rio, Araebu. p. 248, 
pi, XV. tig. 4. 

1877. (yrtophom meJanurUy Sim., “ £tudes Awichn. * IX Ara<*hn. 
recucillis aux Ues J'hilippines,*’ in Ann do la S»>c Knt do Franco, 5* 
vii. p. 72, i>l. iii. %. 9. 

187H. JhUpmra anaeripes^ Thor., Studi &c., H. Uagni di Amboino, he, 
ctV. xiu. p. 81. 

The collection contains many examples of this very variable 
species, among them some few males. The scapus ” of the 
vulva is wanting (broken) in almost all (he adult females. 

For synonymy of Epeira insulanay Costa, see also 
Tliorell, “ Spindlur fr&ti In ikobarerna och audra delar at Kbdra 
Asien &c.,” in K. Svenska Vetenskttj)8-Akademieus Ilatid* 
lingar, xxiv. no. 2 (1891), p. 150^. 


6. Epeira Thdisii^ Walck. 

1841. Epeira TVt^mi Walck., II. N. d. In«. Apt. ii. p. 53; 

Atlas, pi. xviii. tig. 4. 

Only a very young female specimen. 


7. Epeira punctiyeray Doh 

1857. Epeira puneixpe^'a^ Dol. Ilijdr., t. do Konnis d. Arachn. v. d, Ind. 

Arebipid, in Tijdechr. v. Nodomndsch Indio, xiii, (w»r. 3, iii.), p. 420. 

Two males, one adult, the other not fully developed. 

The full-grown snccimen is rather laige (10 millim. long), 
with the whole ccphalolhorax of a nisty-brown colour, and 
the back of the abdomen greyish yellow, without any other 
pattern than a small wliitish A near the base and the ordi- 
nary four impressed biownish points, 1’he belly is darker 
along the middle, with a broad transverse yellow band imme- 
diattdy behind tlie rima genitalis and two large yellow spots 
in front of the inamillro. 

• **Epeira iuherculaUt^ Luc,/’ is hero a lapaun calaxm for E, trituEsreu- 

latuy Luc. 
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8. Argiope pulchella^ Thor. 

1881, Arffiape nukhelUtf Thor., Studl &c., III. Hagui dell Austro- 
lualoeia &c., /or. eil, zviii. p. 74. 

A single young female. 

9. G (isteracantha hrevispina (Dol.). 

1857. rUctana hr^iuptnaj Dol , Hydr <lr., loe. c%t p, 

This aiipears to be the most common spider of the 
island. Mr. Oates’s collection contains hundreds of speci- 
mens, >oung and full-grown^ and among these latter also a 
few males. The back of th<' abdomen is in the adult male 
of a brownish or diify yellowish colour, with one or two more 
or less distinctly Hiniled black spots on eithei side near the 
lateral angles, and sometimes also with two round paler spots 
somewhat before the middle, as in most females*. The 
dorsal tubercle of the female’s ccphalothorax is rather low and 
obiune, sometimes quite tiuncated at the tip, where it is fre- 
quently furnished w ith two longitudinal, very fine and short 
furrow's, but not cloven so os to form two tubercles. 


Tribus Latmriqkadje. 

Fam. fieteropodoidn. 

10. Ueteropoda venataria (Linn.). 

1758. Arnnm wntttw'iat Linn., Hyst. Nat. ed. JO, I. ii, p. 10Ci5, 

Three adult males. The legs of these speciuions arc dis- 
tinctly annulated, or. rather, provided with black bands or 
spots above, especially on the thighs. 

11. Sarotes impndicus^ Thor, 

Cephahihoraee in fundo firrugineo-ftisco, jmrte eephalica miierius 
saturating toloraia^ genisineeig; mandthulig nigng, Uthio 

C w gmieirculatOfpMpig gubpiceie^ parte iargali nigricm\te ; pedi- 
g\iihferrugin€ig^ femorihug jfHmlh paltidioribug^ metatareig tar^ 
gisgm pieeig et late niaruxinti^^pulatis ; ahd<mitu wato^ %n /undo 
Bolide Ugiacso v4 suhfuMco^ pH{g eUngtg fiaventihui U<stSt pvstum 
digtineta carmte ; vuvm «.t? area rontea fveca tongtanU^ qum poatieg 
late et prafandutgime inciga hoc ineieura parte mMi alhicante 
repleta.— $ ad. Long. 18-25 miUim, 

^ For a mote detailed description of the male sao Thor., Spiudlar it, 
Nikobaxoma, ke., he. ed. p. 59. 
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1887._ Sar^M impudicut, Thor, f Viafmio di Ij. Fea in fiirmanU « mgioni 
vioine, ii.l PnmoSaggio aui llogui Birmnni, in Ann. del MuaeoOiv, 
di Storia Nat. di Qt»nova, 8<jr. v p, 241 (« cf). 

Fenilna, — C^phafoiftora^v £LH|ue longiis ac Iritun est, latitudine clvpoi 
^ latitudiniarnaximaD cephulotborards ae/juanti, pnetercaad formam 
nt in mare, vix altior quam in t^o. Series orulorum postica de- 
super visa recta est, scries antica vix vel parum deorsum csfc 
ourvata. Spatia inter oculos medios ant icon ct posticos antio(»runi 
diamctro evidcsntor paullo jnnjora sunt, ot pnuUo inajora quam 
intcrvallum itiler oculos binos lat>eralos» hoe intorvallo diamotrum 
oouli lateralis antici paullo superanti. Spatiii subujqiialia inter 
ooulos 4 anticos diametriim mediorum eorum «<|uant. Oeuli 4 
})ostici, quorum medii paullo longius a lateralibus quam inter se 
distant, spatiis triplam mediorum diamotrum aequantibus separnti 
sunt. Spatium inter marginem cl5^pei ot ooulos laleralos anticos 
corum diamotrum apquai, sed spatium inter bune marginem et 
ooulos mediofl antioon horum ocnlorum diamctro cvidentor minus 
videtur. Cotcrum oeuli et Bternum ui in mare loo. cit. diximus 
sunt. 

Mamlihuhn femoribiis antieis non parum intioros, patellas 1‘ pans 
longitudinc sequautes, plus sosqui sed non duplo lougiores quam 
latiorcs, in dorsu ad longitudinom sat fortiter couvexvo, boves, 
niiidse, pilis rariorilms cousporsm ; sulcus unguicularis postice 5 
(5*’ rainutiasirno), antice 2 dentibus armatua est. MaxiU(v vix in 
labium inclinatir coquo saltem duplo et dimidio longiores ; labium 
pmne duplo latius quam longius, upieem rotandatum versus laic^ri- 
bus levitcr rotuudatis sat fortiter aagiisiatum, ptene somicircula- 
tum igitur. (In marc apic^m late rotundaio-truncatum versus 
minus fort iter angustatum cst.) Palpi mediocrcs ; para piitcllariB 
circa dimidio longior ost quam latior, pars tilualis duple longior 
quam latior ; pars tarsalia duas priores oonjtinctas longiiu^ne 
mquai. Peda paullo breviores quam in mare, 2^ poria oephalo- 
thonioe circa 4| longiores ; hi pedee pedibtis 1‘ pans paullo plus 
tnrso sue longiores sunt, pedes V paris pedes 4^ pans paullo plus 
tarso suo longitudine superaut quoque. Ut in mare scopulati et 
aculeati sunt pedes. Abdomen ovatum, saltern ante partum antice 
sequaliter rotundatum. Vulva ox area cornea olovata utrinqua 
convexa, postica lateribus rotundaiia sensim paullo anguatata, 
femora latitudine oircitor sequanti, picea constat, qum postioe late 
et profundissime incisa cat, bac mcisura oiroiter ad dimidium 
longitudinis arose portinenti et cute molli albicante reploia ; ab 
apicQ antieo subrotundato hujus partis albicatdia sulci duo parvi 
anteriora versus ducti et appropmquantos in area vulvss cornea 
oonspioiuntur. 

Oohr.^Oephaht7u>rai» in fundo lerrugineo-fusous, parte cephalioa 
anterius paullo obseuriore, olypeo cum genis nij^o-idceo ; in decli- 
vitate postica subtestaoous est, bac area pallidiore subtriangula 
utrinque Unea nigrioaute limitata. Pube sat deusa appieasa 
fiavente vestitUB est oepbalotborax, et anterius pilis sparstis, ^ 
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in fronte et in dypeo nigri 0 UDt» pra^torea ad maximam partem 
testacei. J^ternum forragineo^fiuscum, pilis nigria eon9i)er8um. 
Mnndi(ml(p uigrae, tuberoulo basali mfo-fnaco ; pilis nigrift sparnae 
sunt, sulco uuguiculari nifo-ciliato. 3Iaa^illa> et labium nigra, 
apicc picea. Palpi picei, baai clanoroe, |iarte taraali nigra ; ad 
ina\imam partem eordido olivaceo-nigricanti-pilosi et -pubesoentea 
sunt. Pedfs^ mctatarais et tarsia excopiia, in fundo teataoeo- 
fusci, cinerco-tesfacee-pubeftceniea et -pilosi, tibiis pauUo obacu- 
rioribu'^ o1 denaiiH pib>«i8, femoribna subter plus minus obaoleie 
nigricanti-pnnctatia ; metatarsi et tarsi pioei sunt, scopulis oliva- 
ceo-nigrifl. Aculci pedum polporumquo nigro-piuei vel nigri. 
AMomm in fundo totum cinerco- vel olivaceo-testaeoum, pictura 
distineta niJia; jnlisllaventibiifi tmdique vestitum eat. Mamdlcr 
fuseo-tostaceio, inferiores subter fuscen. 

$ ad. — Lg, corp. 25: Ig. eepbaloth 10, lat. ej. 10, lat. front. 0; 
Ig. abd. 10, lat. ej‘ 4 millim. Pod. 1. 38|. 11. 42^, IH. 31. 
IV. 341 millim. longi ; pat.-ftib. II. 15, pai.-ftib. IV. 
millim. " 

l"he collection coiitaiiiH aeveral examples, adult and young, 
of both sexes. Tlie males are 1.5^-184 inilliin. long, witli 
the cephalothorax as long as broad, and ns high as in the 
females ; one of them has two ycdlowish spots on either side 
of the longitudinal yellowish band on the back of the 
abdomen at its base. Young specimens are almost totally 
of a ycllowisli or brownish-yellow colour. 

Of this species only one specimen, a male, had hitherto 
been found ; it was captured at Mc-^tun-jiH, in Burma, by Mr. 
L. Fea. 


Tribus SALTianJLX>M* 

Fam. Saltiooidu* 

12. Saltiom modestus^ sp. n. 

CfphaloihoTaoe pieeo^ albo-pubeacmte^ in lateribus late pallidwre ; 
abdomine p%e$o at cUhiypuhescmfe^ ovato^ nan consirieto ; 

pedibu9 p%eei9i Ugtaeeo^ineaiii^ vel apice jfdue minui late te$tacei$t 
trochanierihut 4* parie flavo^Usetoeeie, tihixM paris euhter 6 jporrt- 
huM etmUorum longorum armalts, metatarm ImjuM p(tri$ 2 paribue 
aeuleonm e/Hsmaai^ pedibue 2* pari$ subter aevids debilibuSi 2 . 2. 
in mstatarsis st saUem 1 . 1 « 1 1 n tibiis munitis , — $ jttn* Long, 
oaltim 44 mUtim, 

t^inajun, — Cephahthoraof pauUo plus duplo longior quam latior^ 
pauUo pono mediuia sat fomier anguataitm, parte oephaUoa, qm 
parte tboradca non parum altlor est, desuper visa lateribus pfene 
paraUelis anteriora teifus via vel parum angustata, fronte leriter 
Totundata, pone odulos postiooe (qui pauUo ante medium o^^balo- 
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thoracis locom tonent) ample rotundata; pars thora<*ica parte 
cephalica non parum brovior et anguatior cst, parum longior quam 
latior antico, latoribus modo Icvissimo rotundatis posteriora versus 
non parum angustata, poKtict^ late trunoata ot tenuiter olevato- 
margiiiata, Transversim parum ooiivexa, paono plana <5si pars 
cephalica ; a latere visa supra modice proclivis et recta est (modo 
inter oeulos ariticus paullo mngi<? j^roclivis), pone (apud) ooulum 
|>08ticum praorupte deoliviH, hac declivitate recta, ipso dorso partis 
cephalica^ fere (Quadruple breviore et uouU postici diumeirtim 
duplam longitudine vix roquaiit(» ; pars thoracica a latere visa 
usque ad marginem posticum sat Ibriitor doclivis est, modo an te- 
rms paullo convexa, prtetAjroa recta, (^uadrangulus oeidormn 
postice paullo latior cht quam antioe, paullo latior antioo quam 
lougior. Oeuli modii antici valde magni sunt, lateralibus anticis 
circa triple majores, spatio paivo ab iis remoti et jmmo tot a 
diametro sua pone eos positi. Oeuli mmuti 2* seriei e\ddentcr 
longma a lateralibus untieis quam a posticis oouhs distant. Oculi 
[Kistici foras eminent, latcTulibus anticis paullo minores; vix 
lougius a margine eephalotboracis quam inter hi* distant. 
num longum et angustum, apioo postioo rotundata ; antico inter 
coxaa paris usque ad labium x>roductum est et hio apicc Iran- 
catum. 

Mandihuhp' ontoriora versus et paullo d(‘or»um diroctu), duplo longi- 
ores quam latioros, stilic} lindratas npice late ot oblique rotundato- 
truncala), ad ipsam basin subgeniculata', prmterca sat leviler 
convex^p ; unguis mandibula non parum brevier, oblique intus ct 
retro diroctus. Mctjrilhf paullo divarii^antcs, loiigae, labio circa 
diniidio longioros. Lnhhtnt plus dimidio, jiinue duplo lougius 
quam latius, ajiice rotuiidato. Palpi breves, dcplanati. Pars 
patellaris paullo lougior est quam latior, a basi ad apicem sensim 
paullo dilatata ; pars tibialis ea soltom duplo latior est, a basi ad 
apieem seneim non parum dilatata, paullo lougior quam latior 
apico ; pars tarsalis parto tibiali oiiam paullnlo latior et non 
parum longior est, circa dimidio longior quam latior basi, a basi 
ad apicem subaeuminatum lateribus leviter rotundatis sonsim 
angusiata, (dimidiate-) elliptico-triangula fere. Partes tibialis et 
tarsalis coi^unctim laminam magnaxn formant, qum mandibulam 
tegit. Pedes breves, graciles, parcius puhesoentes ; pedes paris 
paullo longiores quam 2^ paris sunt visi (?). Tibim V x>aris subter 
() paribus acuieorum appressorum longorum armatoo sunt, meta- 
tarsi hujus paris 2 . 2 aouleia ejusmodi. lu pedibus ^ paris 
tibisB subter aculeos pauoos debiles (saltern 1.1.1 mogis extus) 
ostendunt, ot metatarsi hujus pans ut ridotur 2 . 2 aculeos parvos 
subter. Prmtorca vix aomeati suut pedes. Abdomen ovatum, 
circa dimidio longius quam latius, mqualiter oouvcxum, nequo 
improsBum nee constrictum* Mamilloe mediocreB. 

Cohr, — Cephahthorax supra nigro-pioeus, in lateribus tostaoeo- 
piceus, pube appressa alba minus dense vestitus. Sternum sub- 
pioeum. Mandihuke albo-puboscentes, in dorso pices, in lateribus 
olarioros. Mnoclllos et labium sordidc tcstaoca, basi subpicea. 
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Palpi pioei, parte foraorali aordide teat^oea. PciUb ad parioni 
mg;rioan tea vel Hubpieei^ ad partem teatacoi : 1’ paria picm aunt, 
fcmoribua foaoia lonffitiidinaU Hubieptacc3a supra iiotatis, foxis, 
patelUs et tibiis tt^slaoois (saliom patella.^ tamoii linea picealoufri- 
tudinali utritKiuo uotatis); metatarsi huju» paris fuliginei sunt, 
fascia Jorj((itudma]i testacca aupra^ tarsi nigrirariti-testaeei. 7ii 
pedibus 2' pans coxte ot femeru ad Tnaximum partijin picea sunt, 
sequeutia internodia voro teMtaoea, linoa loufiptudiuali picea utriu- 
qiic, per patollam et tibiam ubqut) in motatarsum ducta. Podes 
j>esteriort‘H pi(VM, paUdiin basi oblique et midatarsi apico tostaoeiM, 
tarsis testaceift to1i«, trochanteribus 4‘ paris t^taoeiti tjuojue. 
Abdomen nipro-pieonm, subU'r paullo pallid) us, pilis appressis 
lenuibiiH albis suit dense vostitmn. Mamilhe iestaceo-jnccin. 

$ juii.-- Ljf. corp. d] ; 45 . oeplmloth. panie 2], lat, oj. I ; Jfj:. ahd. 2, 
iat. ej. pame LJ millim. 7*ed. L circa oJ, II. circa III. 4, 
IV. fere ()| mUiim. lougi ; pal. -f lib. IV. pEone 2 luillirn. 

f)ije Rpcciineu only, a not fully developed female. 

Id. PltwippuB Puykallii (Aud. 111 Sav.) 

1827. Attua PaykuUti, Aud. in Sav., iJescr, de TEt^yptf*, 2* Cd xx. 
p. 172, pi. vii. fig. 22. 

A male and a female, liotli adult. 

14. 'Pidamonia Peckhamitf I'bor. 

1891. Telamonia Peckketmii^ Thor., Hpiudl. fr. Nikobarenia iVc., he cit. 

p, 126. 

A single nearly adult female. This specie.'* had liitlierto 
been met with only in the Nieubar Islands auJ in Hu uatra. 


XXXIV . — An Earthworm from Ecuador (Ilhinodrilus ecua* 
dorienais). By W. Bn AX land Benham, U.Hc. (London), 
Aldrichiau Demonstrator in Comparative Anatomy iu the 
University of Oxford, 

lPUteX.J 

Oh November 23, 1889, I received, owing to the kind 
suggestion of my friend Prof. Jeffrey Bell, two small earth- 
worms from Mr. Edward Whymper for the purpose of iden- 
tifioation; and I wdsb to record my be^it thanks to that 
gentleman for allowing me not only to identify them but to 
retain them for purposes of further research. 

The two W’orma, from their external characters, appeai*ed 
Ann. & Mag. N. Hist. Ser. 6, VoL ix, 17 
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to be one »pocie»^ at different ages, for in the ftmaller of the 
two theclitellum was undc\ eloped, whereas the larger— which 
is the subject of the present cotninuiiioation — was evidently 
mature. Being of this opinion, I cut tlie smaller worm into 
a seiies of sagittal sections and ])roceeded to dissect the 
larger; mote recently, however, having had the ieirtiire in 
wdiich to examine these sections, I find that the former 
]»iesent8 several important differences from the larger dissected 
one, and ceitain peculiar characters, wdiich, at ihc moment, 1 
have not time to discuss, so that I must leave the worm 
unidentified for tlie present. 

()1 the genus RtunodviluSj Perrier, wc at present know 
thiee sjiecies, all from the luotropioal logion, viz. /u 
(iojrus^ Peiiier*, from Caraca‘^, in Venezuela, /f. Guliehnu'^y 
Jhnldard f, from British Guiana, and A\ Tenkatei^ Horst 
from Suiinam ; tlic new speeies, wiiich lias afiinities with 
both the latter, was collected at (Jayambe, in Ecuador, at a 
lu'iglit of 14,000 feet. 


lUnnoibilus eraadortensisy sp. n.§, 

is 3 inches (7* § 5 centiin.) in lengtli, and consists of some one 
hundred somitt s. It is thus smallei tlinn any of the previous 
speeies, though /A Tenkniei approaches it most neuily, biuug 
Jl*5eentim. in length. 

'J'he rohtur ot the pieserved ^Hpecimen is perhaps W’ortli 
rccoiding, though no doubt veiy difiereiit in life; when 
s1ri]»ped of it's cuticle it was diity olive-green, the clitelliim 
buff, tending to orange laterally, the tubcreula puWtatis 
being of a deeper brownish tint. 

'J’he chtrhPy as in the other species, are in four couples on 
each somite, the inner couples being veiy close to the middle 
(ventral) line; if this apace be taken as the unit (a), the 
distance between the outer and inner couples is li 4f. In IL 
Tenkatet tliis lateral interspace is lens than the ventral space, 
and in lb Guh'idmm it is equal to twice the ventral space. 

The chcetaa arc absent fiom the second us well as fioin the 

• ** Bech. pour t-oiTir r‘tc. Lomhric. torrestren/^ Nouv. Arcli. d. Mns, 
d’lliftt. Nut. de viii. J872, p. 05. 

t Oa llie HtrucUiro of u new OenuH of lAimburidie (ThamnodninsV^ 
Proc. Zoql. 8oe. 1887, p. 154. Mr, Ib'ddurd h&n recoil tly rt*cugui2ed the 
charaetcristie ieaturoB ol lihtfwdrilu$ in thih worni, to wliitdi goniw ho 
now refers the species (Quart Journ. Micr. Sei. xxxi p. 150, footnote). 

I Descriptions of iianh worms,” Notes from tim Levdeu Museum, ix. 

p. 101. 

§ In a strictly etymological sense perhaps “ <ryn/ir/oriMs*' would have 

been piefcrable. 
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first somite, so that the first ohaslif^erous Homit(5 is the third. 
All the ohastas are detiamcnted in the manner characteristic 
for tl)e genus, and somewhat similar clwtie are found in Uro^ 
chivta^ Deoflri/us*^ and (htt/chor/t(ria {I)i(V'hfVta) Windhyt ^ y 
in Antcus J and (iroHColc.v^y and in M icrochfvta pajnllata and 
M, HAH (Ih'nliaiii), 

The onianicntation, which consists of a series of Iran'?- 
vorsely-arranged ciesceutic ridges, is not so proiiounecd as 
would appear to he the case in other species ; indeed, vvlien 
the choetjn arc mounted in glycerine, the markings might 
easily l>c overlooked with a low power, hut in spirit ami 
nater they are distinetly visible. Tliere arc no specially 
modified eopulatoiy ** chflctce, such as exist in the other 
species, where they art' larger and straight, in R parculoxufi 
on somites xvi. to xix. ami in //. OvliAmtt^ on the clitcllum, 
or larger and inon* (ii.stinctly marked in //. lenlcntn ; nor do 
1 find any fascicles of clnetm such as Horst dcscrib(*d in his 
specimens on &oinit/(‘s xvii., xviiu, and xix. 

The proHtomiutH appeared from tlui exterior as a small 
rounded lobe, but on clis.sectioii was found to be retracted, as 
Beddard found to be the case in bis species ; it is some 
two or throe timc.H us long as the organ in the majority of 
earthworms. 

'ilic clitellinn is very distinetly marked, partly from its 
colour, but chiefly from the thicKuess of* the cjjidermis and 
the deep, conspicuous, iritersegmental grooves j it is, as m 
the other species, ineorapletc,’* and occupies somites xiv. to 
XXV., the last two somites, however, being less distinctly 
modified on the animal’s h It sitlc. ’J’he latero-v’^cntial 
Inmndary of the clitellum is nearer the middle line on somites 
xiv. to xix., and liore involve the inner couple of cliaMie; on 
the posterior somite.s xx, to xxv. the edge of the cliudlum is 
bordered by a series of glands — the tuhercula pahertath — 
foiming uBcmilrnnslucent imnd placed between two couples of 
chflcta^, though nearer to the inner couple. A similar baml 
exists in the other species, and in the case of lloisl’s and 
Perrier’s species appears to be the oidy representative i>f tiie. 
clitellum, the animals not being <juitc inaiuic. In Rk Ten- 
katei the seven pairs of tuberculu traverse somites xx. to xxvi. i|, 

♦ Xk»ddard, Quart. Journ. Micr. Sci. xxxi. p. 4<J7. 

t Beddard. p. 160 . 

i Herat, * wutes from the I^wdow Mu&euiu/ vol. Aiii. 

$ Bcddwrd, * .\ntiaia,* Ftd>. 

II X may say that Herat appurs in eomo doubt as to Jua nuiobera^ as 
ho places the luberenia on ** jK)th (2J8t) 2Hth (y7th)” ; «gfun» he iwea- 
tiouw an oliu'-an‘ea ring around the body frt*ni the J2ih (llih) 16iU 
(10th) hepment.’^ 
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in E, p^radoicua they o6car on /lomitea xix»| xx., And XXK 
In B. Oululmna the clitellam occupieft almost tlie same 
flomites as in the present species, viz. xv. to xxv., the tuber*- 
cula have an identical position, and the same difference in 
regard to the ventral limit of theclitellum is noted and figured 
by Beddard for that species. 

The nephridioporesy as in other species, are in line with 
the outer (lateral) couple of clia^tea, the first pair being on 
somite iv. 

The ntah porea wore quite evident between the somites 
xix./xx,, in a line with the second cha?ta» on each side. This 
is the position assigned to these pores Peiricr. Neitlu'r 
Horst nor Beddard suc’ceeded in detecting them ; but in a 
specimen of Jl. Oulielmua which I possess I find them to lie 
between somites xx./xxi. 1 could not detect any other 
genital pores on the surface. 

There ai*e no dorsal pores. 

InternaJ Anatomy, 

There is a great displacement of the internal organs, owing 
to the infundibulate nature of tho septa, so that the organs 
appear to lie in somites cousideiably posterior to those to 
which they actually belong. 

None of the septa are strong ; in fact they are all particularly 
thin and transparenl, and are thercfoic difficult to trace, for they 
overlap one another and allow the oigans below them to be 
seen. But if the septa fail us inaiiportioning the organs to their 
tiue morphological position in tiie body, we have an excellent 
guide in the nepJindia, which, as Horst noticed in his species, 
are very conspicuous ; ana by following them to tlieir 
external pores I was able to determine the real somites to 
which the various othtn* organs belong. These nephridiOy as 
Beddard found in It, Oulietmna and is frequently the case lo 
other genera differ in their size and shajje &c. in different 
regions of the body. 

The first pair, or ^^peptonephridia’* as 1 have called them*, 
differs from the rest both in the greater length of the convo- 
luted tube (PL X. fig. 4) and its moie glaimular appearance, 
and in the fact that the duct conmunicatoa with the gut and 
not w ith the exteiior. The convoluted tube, forming a bilobed 
glandulai -looking mass, lies about halfrray along the oeso- 
phagus (fig. 2, f?L) at its side ; from it the large muscular 
duct passes forwards and dow^nwards, soon coming to lie 

• Benbam, “ An Attempt to Olusfiify Korthworms/’ Qcuurt. Joum. 

Mloi. ^k*i. p, 212, 
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b^low the pharynx (as in 27. OuUdmu$) ; when it reaches the 
level of somite iii. it rises upwards along the sides oi this 
portion of the gut^ passes between the two lobes of the 
“ salivary glands/* and continuing (fi^. 2, p.n.d,) forwards 
enters the muscular wall near the junction of the pharynx and 
buccal region ; into the latter the nephridium probably 
opens. 

In the previous species a similar peptoiiephridium is 
])iertcnl ; but it opens exteiually in the second (/?. Gulielmus) 
or third somite {it. TenhiU^i)., 1 searched carefully for any 
pore on somites ii. and lii.^ but found none ; and it is compa- 
rativciy easy, despite the amall size of the worm, to trace the 
duct along the course 1 have just indicated. 

When loniovcd from the body the peptonephridium is seen 
to Ik* composed of a densely coilea tubule, the coarse of 
uhich would be very difficult to follow; it is provided with 
a funnel of rather laiger size than the following ones. The 
surface of tlic pepbmephridiuin is covered with a close net^ 

V ork of blood-vessels, 

1 am not quite certain as to the segment to which the 
funnel belongs ; but at any rate it will be seen that this 
nephridium, like the following, has a considerable length, 
passing from about the level of the second to that of the 
eighth somite, and recalls the enlarged thoracic nephridia of 
many of the tubicolous Poiychmtn. 

The second nephridium (fig, 2, n,*) opens externally on 
somite iv. ; the long duct passes backwards, alongside the 
pharynx, to reach the convoluted tube at the side of the ante- 
rior part of the oesophagus. The following nephridial aper- 
tures are regularly arranged, and the ducts of the nephndia 
extend backwards in a similar way ; they are all quite easily 
followed from their pores to the coiled tubule, aud it is the 
latter which it is important to note particularly. 

The coil of the third nephridium is at the side of the 
oesophagus, behind the secona nephridtam, that of the fourth 
still fuither back, in front of the gizzard; the coil of the 
fifth nephridium (fig. 2, n.*) lies on the uppier eurfitce of the 
gizmra near its hinder end ; and since this nephridium belongs 
to somite vii., the gijszard evidently belongs to the Same 
somite, although thrust back into the following somites. The 
coils of the sixth end seventh nephridia are close together, 
immediately behind the by the side of the ^water^ 

hearts/* The eighth nephritlium belonging to somite x* has 
its colled tnbale immi^fately in front of, add very closely 
applied to, the sac which contains the first pair of cUtatOd 
rosettes, which thus belongs to somite xi* The ninth nephrt- 
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dtutn 18 similarly’ situated with regard to the aecoiid cUiated 
rosettes. 

I did not traee out the foJIowing nephridia, and am nnabk 
to say definitely how many there aic in this series. Beddard 
found fourteen ])airs in /?. Oultehnus following the pepto- 
nephridiinn, differing from it and also from the following 
series, which, eommeneing in Honiitc xvii., are smaller, have 
no long duct, and are less readily folloued. 

The almentary trad (fig. 2) presents a gizzard in somite 
vii., as determined by tracing out the nepliiidia ; it liea, how-- 
ever, at the level of somites vin., ix., x., appearing to occupy 
thiTe somites, as Hoist desciibes tor S. Tenkatei\ but tnc 
piescnt sjiceies agrees with the other two in having the 
gi/zard confined to one somite. 

immediately heliind it there aio t!ie characteristic paireil 
diverticula of the tubular intestine (figs* 2 and .‘i, div,) ; they 
contain ciysfalline particles which I took to he carluinale of 
lime ; but 1 obtained no efFei*vescence on tw^ating the organ 
with weak and with strong acid. Nevertheless they have a 
stiucturc closely similar to that of the cesophageal (calcareous) 
diverticula — glandes de Mori’cn ’’-—in Lumhricus^ as my 
predecessors have noted. In the present specimen there are 
HK ven ; airs of these diverticula y all very close together, though 
probably occupying as many somites. The first gland i« 
small and veutro- laterally placed, and might readily be over- 
looked in a strictly dorsal view ; the next three are larger 
and kidney-shaped ; the following three gradually diminish 
ill size and are nemispherical. Both in iL Tenkatei and JL 
GuUelmus there are six pairs of these diverticula, agreeing in 
the main with those just described; and it is a most curious 
fai't that in the type ” of the genus Perrier makes no 
mention of them. It is true they are bidden by the sperm- 
.'•acs and “ hearts ; ’’ and as all these organs arc closely packed 
ti^getlicr, it is reasonable to think that they were ovcrIcx>ked, 
tliough 1 believe, as I state below, that he did see these 
glands, but mistook them for hearts.” 

It is not easy to fix the true position of these diverticula 
with regard to somites, and it can only be really decided by 
makin^ongitudinal sections through a complete uninjured 
specimen. But by tracing; other organs we can place them 
in somites viii. to xvi. or in ix. to xv,, which agrees pretty 
w ell with Beddard’s species, in which he found the six pairs 
to lie in somites ix. to xiv. 

The sacculated region of the intestine begins shortly behind 
tin sc glands and is provided with a imihhsolvy fairly well 
developed, compressed so as to be a tfiin mctnbiane, and 
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which presents fhts poculiarit;^, that its line of origin takes a 
npiral course round the wall ot tlio gut ; ho that we have^ in 
place of the straiglit valve coramouly found in earthworms^ a 
spiral valve. 

The vascular system presents the characteristic intestinal 
licarts ” which Perrier was the lirst to describe, and which 
are now known in other genera than Rhinodnlus ; there ai*c 
two pairs only of these commissural vessels in the present 
HlK»cies, greatly dilated and communicating n)t with the 
dorsal, but with the “ siipra-iutestinal vessel, as Mr, Betl- 
dard has figured fur his species ; they belong to somites xi. and 
xii., though they appear to lie in somites xhi. and xiv., the 
first passing between the second and third intestinal diver- 
ticula and the second heart between the third and fourth of 
these. 

Immediately in front of these intestinal hearts” (fig. 3. 

/ A.) are three pairs of very much smaller lateral licarts ” 
(/ A.j arising from the dorsal vessel ; these three lie close 
Whind one another between the gizzard and the first diver- 
ticulum. It is a mutter of some uncertainty whether those 
lie in somiteA viii.,ix.,x., or in vii., viii., ix. llic dorsal vessel 
(i/.r.) isainpullated in somitexv, and in each somite posteriorly, 
where it lies above the sacculated intestine ; but anteriorly 
to this, in the region of the intestinal hearts ” and intestinal 
diverticula, it is jiractically cylindueal, though it gradually 
diminishes in size, and where the lateral hearts” leave it 
it has become quite narrow. The dorsal vessel appears to 
termfnate behind the gizzard^ for X could see no mediau vessel 
beyond this point; Mr. Beddard states [he. ciL p. 156) that 
anteriorly to the gizzard the dorsal vessel runs some way 
above the surface of tlic oasophagus;” so that it is possibfe 
that I had removed it in this region, though it seemea to end 
quite definitely behind the gizzard. 

In It, GulWmus there are three pairs of intestinal hearts ” 
in somites x., xi., xii., the hiudermost pair of which is 
smaller and not dilated ; in front of these there are two pairs 
of nari'ow lateral hearts.” 

In B, Tenhatei there are also two pairs pf lateral hearts, 
which, according to Horst, fie in somites xii. and xiii., ana 
behind these are two pairs of intestinal hearts,” passing 
l^tween the first and second and between the second and 
third intestinal diverticuU. 

With r<egatd to jSf. paradoauz^ the intestinal hearts are 
stated to lie in somites xx., xxt., and xxii., though whether 
this apparent position is due to displacement or not can 
only be setiled by a renewed examination of the Species; it 
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ifly at any rate, a very jiecuHar poaitioti for the ** hearts to 
ocenpy. 

Perrier [he, eft, p. 70) states that in the three somites 
immediately anterior to these intestinal hearts there exiat^ as 
many pairs of v^ritables coenrs.*’ I believe that he is dealing 
really with intentinal din^rticulay for he states that each of 
these organs is distinguishable into two very distinct parts : — 
(1) a superior, white, o^mque, moie voluminous region of 
ovoid foim, and communicating at its narrow end with a 
vessel leading from the dorsal trunk ; and (2) a more ven- 
trallr placed spherical region, witli transparent wrUS| which is 
swollen with blood, and in relation to the ventral vessel. To 
quote his woids Sur chacUn d’eux on distingue deux 
parties bicn distincfes ; Tune inf^rieure, k parois transoarentes* 
gonfl^e par un sang bleufttre coagnld, de forme spndrique : 
rautresup^rieure, blanche, opaque, plus volumineuse, de forme 
ovolde, et s’aboucbant par son petit liout avec le vaisacau qui 
conduit au tronc dorsal/’ 

And be speaks of the inferior region as an auricle ” and 
the superior as ‘‘ ventricle ; ” on the walls of the latter, he 
goes on to state, there can be seen some bluish veins starting 
from the apex, which soon disappear. 

He was led to the above conclusion owing to his having 
observed, as he thought, a similar heart ” with ventricle 
and auricle in 2Vianus (i. e, Oeo$coifeAry Lenckart). 

Now I have examined a specimen of this worm, as I have 
prcviousl;jr mentioned and 1 find that the organ lying in 
st»Tnite xiii., whose relations were accurately described by 
Penier, and which he mistook for a ventricle,” is in reality 
an intestinal diverticulum, having the same essential structure 
AS the oesophageal glands of Lumbneus f* 

1 believe, tlien, that tlie three pairs of organs are the 
characteristic intestinal diverticula wquoh occur in this region 
in the otlier three species of Shinodrilus, 

The genital organa (fig^ 2). — There are two pairs Of rather 
extensive sperm-sacs which meet dorsal ly to a greater 

or less extent, and conceal the jgizaartl, the intestinal divei- 
ticula, and otlier organs in this region of the body. The 
anterior sac on each side appears to extend through somites 
viii. to xiii., and the posterior through somites xiv. to xvii. ; 
but mwe carefu} observation shows the former to arise in 
somite xi. and pass forwards into somite vi., and the posterior 
to extend through somites xii. to xvii. There are two pairs 

* Studies on Eurthv^onnff, I,,** Qnaif, Jomn. Micr. f*ci, xxvi, 
t Mr. Beddani confinns tuy liew of tlic matter in his nt this 
JtimuMl for Febinary of the jpiewnt ymt. 
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of tcsto« and ciliated roaettes lying in aomitca xi* and xii», as 
determined by tracing out tlie nephridta and other or^pns ; 
but they come to lie at the level of tMO soiniteB farther tmck* 
Kach pair of toBtes and voaettea is contained in a comuioa 
transversely-plnced sac extending below the gut — the “ tes- 
ticular sac (/,»,) as we may term it (the jSamenkapsel ” of 
Bergh, the median seminal vesicle ” of some authors). 

The anterior sperm-ssc» arise from the sides of the anterior 
“ testicular sac/’ and tlie posterior sperm-sacs from the poste- 
rior testicular sue. Horst desoiibes a similar arrangement, 
though, as in the case of the other organs of if, Tenkatei^ he 
refers them to a more })08terior position than in the present 
species. Ueddurd finds the same arrangement and position for 
tlieso sacs in his species. Perrier found only om pair of sporrn- 
s«cs and ciliated rosettes, lying immddiatement en arribre du 
gdsier.*’ But ii^.meither of these 8 (>ecics is any mention made 
oi the spernvuMs extending beyond the segment in which 
they arjae) they appear to m limited to one somite in each 
ega^^^and the conaition here described recalls that usual in 
irfie allied family Geoscolecidse, inihi, via. in Gsosoo&a;, C/ro- 
eJueta^ and Diachceia^ where each epcrm-sac extends through 
at least four and usually more somites. 

The sperm-ducts were easily traceable from the funnels to 
the body wall, and, as 1 have stated above, oi>en externally 
on each side between somites xix. and xx. 1 could find no 
ovaries, although 1 looked carefully for them ; Beddard and 
Horst found them in the normal position, via. somite xiii. 

There are four pairs of sf^^rmathecie (sptA.) concealed by 
the pliarynx [? perhaps that is the reason why Perrier found 
none: he woula have expected them rather more laterally 
placed than is the case] and lying in somites v., vi*, viu, and 
vtii. ; each is a nearly globular sac, with a narrow muscular 
duet, sharply separatea from the sac, and passiug to the 
external a^rture on the anterior margin of the somite ; these 
pores lie in the same line as the nephridiopores* On the left 
aide of the s|^men an additional very small spermatheca 
ototirs in somite iv« 

In B* TenhaUi there are three pairs of long pyriform 
spermetheem in somites vit., ^viii.,i and ix., wlmreas in 

there is only one pair at‘ sphOrical ot peiu>shi^>ed 
pouohee in somite vii. 

Por the purpose of ready comparison with the other species 
I itrMl summarise the oharaotem of B* touudarienM : — 

1. length 7*5 centim. 

2 . Ctitellum on somites xiv* to xxv» ; tuberetda on somites 

XX. to XXV. 
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3, Mttle poreH 

4, The distance between the two couples of cluetw of one 

aide in p^rcater than that between the light and left 
ventral couples. There are no copiilatory cheetes. 
Tiic chsetre commence on somite iii. 

5, ^i'he first nepliridiuin opens into tlie buccal cavity. 

(h The gizzard lies in somite vii. ; there arc seven pairs of 
intestinal diverticula. 

7. TJjerc arc thice pairs of lateral hearts ** and two pairs 

of ‘‘ intestinal hearts.” 

8. Tlie two pail 8 of sperm-sacs are not confined to the 

somites in which the testes He ; there arc four jiairs of 
globular spermathec® in somites v., vL, vii., viii. 

EXPLANATION OF PIATK X. 

Fif/. 1 . Ventral 8iirfiu*e of the anterior end of Rhinodnhts ectmdorienfi$, 
nephp.'^ pore of second nonhridium; Pro., proauimium repro- 
Hentod In a protruded oonoition; npih.^ sperrnatbecal poTes; 
tuh.i tubercida piibcrtatia ; , insle poro. 

Fiy. % Soinj-thagrammstic view of a loii^tudinal wteiion, derived from 
fl stud.v of a disiiection. The left side of thoHnimal and the left 
HiKjrm-sacfl are rom(»vt*d; the organa of the left side only are 
»nf)wn with the exeoption of the aiierni-ews, tnose of the right 
aide being Peon. The septa and blood- veHsols are omitted f<jr 
dearneas’ sohe, and only wie anienor nephridia are represejitad. 
cS indiealert tb© pore of the left sperm -ducts ; cer., tho (^rebral 
ganglia; com., rirtnimpharvngHHl norve-commisswro j 
the fourth inte'dinal diverticulum ; ///, the subpharyngi^ 
ganglion ; yiz,, the gizzard ; m., mouth ; fi,\ the second and 
fifth nephridia ; «. <*., ventral nerve-covd ; n.o , nephridiopore ; 
nt., con volutf^d tube of a nephridium ; convoluted tube 
of the '' poptonephridium ; pn.r/., the duct of the pepUr- 
nephridium, dissected out and eut uing the biiccat cavity ; 
prostoxnium, partially retracted; r.m., radiating muscles of 
pharynx ; salivary glands ’* around the pharynx ; 

spcrm-duct ; np.it/, the anterior and posteiior 8penn<-saca 
of iht^ right side ; the four Hiiermathecfh ; f , ** testi- 

cular enclosing testes and rosettes. 

Ftff, 3. Porsal view of the tubular region of the intestine, with the seven 
pairs of diverticula ^ (dw/, dip. *, divJ) and the vascular systetn 
of therepou. dorsal blood-vossol; i.A, the two pairs of 
intebtinal hearts (from the snpra-intestinal vessel) ; /ji,, the 
three pairs of lateral hearts; a.f., sacculated ititesi^a; f.i., 
tubular intestine. 

Fky. 4. The peptonephridium removed entire from the body. pnd,. the 
duct ; Fft/if the funnel ; pn.t, outline of the mass of eopmuted 
tubules: the convolutions are very complicated, and the whole 
is covered by a dense network of Wood-vessels, both of which 
aro omitted, though a small portion of tlie tubule is shown 
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XXXV. — DeBcrfpfton of a new Situroid Fish from \}hina. 
By 0. A. UouLENaEB, 

r»eudobagni8 enpogon^ 

D. 1/7- A. 22. P. 1/8. 

l)pi><*r surface of head smooth and covered with skin: 
occipital pioccHS twice us lonjj as broad, a« long as the basal 
bone of the dorsal spine ; head once and one fifth as long as 
broad. Teeth on tlie palate villifomi, in a crescentic band. 
Nasal barbids twice and a half us long as the rye ; maxillary 
baibels a little longer than the head, extending to the middle 
ot the pectoral spine ; outernnandibular barbels three fourths 
the length of tlie head, inner one half. The depth of the 
body contained six times in the total length (without caudal) , 
the length of the head five times. Dorsal spine serrated 
behind, half the length of the head. Adipose fin longer than 
the dorsal, measuring three fifths its cliBtancc from the caudal. 
Pectoral spine strong, one fourth longer than the doi^sal, very 
strongly serrated on the inner edge. Caudal deeply forked. 
A dark lateral stripe; fins with blackish edge; barbels blackish. 
Total length (including caudal lobes) 250 miUiin, 
{Shanghai* A single specimen, received from the Shanghai 
Museum. 


XXXVI.*— DcaonWfbn of a new Species of Bail from Lagsan 
Island {North Pacific). By F. W. Fbouawk, F.F.S. 

PoTzanuta Palmcily sp. n. 

Adult wiafe,— The crown, nape, back, tail, and flanks are a 
light brown having a slight russet hue; the eutire upper 
surface is streaked with dark brown and black, each featlior 
having an elongated blackish centre; the mantle in some 
epeoimens is distinctly mottled with white, but in others the 
white is scarcely perceptible ; chepks^ sides of neck, throat, 
breast, and abdomen leaden or smoke^groy ; the feathem on 
the flanks have each about four ovate a bite spots fattitlv 
outlined with black ; wing very small and rounded, 2nd*-4th 
primaries equal and longest, colour of outer webs pale buff, 
inner webs smoky brown; secondaries aud coverts same 
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eolouring aa the back : bill light green, darkest and inclining 
to imiiplmh at the tip and culnacn; iria ruby; eyelid pale 
grey-green ; tarsus and feet light olive grey '•green. Total 
length about 0 inches, but capable of extending its neck to a 
(ousiderable length, adding as much as 2 inches or more to 
the entile length. Wing from carpal joint 2i inches; bill 
(< ulmen) inch ; tarsus iHr hich ; middle toe, including 
claw, inch. 

Sexes veiy similar, but the female generally paler in colour 
tlnoughout. 

Young biids have the underparta pale buff, replacing the 
guy of tlic adult. 

1 he nestling is entirely covered with black down, the bill 
yellowish. 

Nest: outside measurement 8 inches across, from 2^ ^ 

inches high ; inside it measures S inches across and 2 inches 
deep; it is lather loosely constructed of stiips of sedge and 
coaiac glass, and woven together uith very fine shreds of 
glass, fibres, and a little down ; inside the materials are rather 
liiiei . 

Tlie eggs are oval, the ends of equal size, average measure^ 
meiits by j J inch, and are of a very pale cieainy buff tiecked 
willi liglit red-brown and purplish grey, l)otli colours l>eing 
pale and somewhat indistinct ; in some the colouring is much 
suftiised and variable in depth ; they also vary in »i«e, 

yiie nest desciibed was found on June 24th, 1891, and 
contained thiec eggs, 

Localitu. Laysan Island, lat. 25® 48' N., long. 171®49' W. 

'riie foiloviing notes 1 have foitunately had the opportunity 
of making fioni the li\ing birds now in the colleciion of the 
IJon. Walter liothscliild (which are in the charge of Mr. 
Doggett) ; they have lately been received from his colleo* 
tor^ Ileniy Palmer, flora Laysan Island. 

This little lail is of very considerable interest, being new 
to science, of small siae, incapable of flight, very active and 
swift on foot, apparently very tame and fearless, and easily 
caught. 

I had the opportunity of observing them while they were 
running about a room, uhen I noticed tliey never onee 
attempted to make use of their winga ; the only time 1 
noticed them doing so was in springing up to perch. 

During the day they keep up an incessant chirping, con- 
sisting ot fioin one to three soft, short, and clear notes; but 
soou after dusk they ail, as if by one given sigpal, strike up 
a most peculiar chorus, which lasts but a few secotuht, end 
then all icmam silent, 1 can only compaie the sound io 
a liandtul oi tw^o of marbles being thrown on n glass roof 
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and then deBcending in a suceeasion of bounda, atriking and 
reatriking the glaB« at each ricochet. ^ 

The tail ia at times held drooping, aometimes elevated, and 
frequently jerked up and down. 


XXXVJI . — Description of a mw /!&foi«ao/’C«lyptoriiena frotn 

Horth-iresiern Htn'neo, By li. lloWPLEtt BJlAEPn, LL.L)., 
h\L.S., &(*, 

I'hk accompanying description applies to a moat l)eautiful 
bud which lias bcoii Hiibmittcd to the Biittsh Museum by 
Mr. Chailcs Hose, who pjoeiiicd it on Mount DuUt ft is a 
laigci biid than C, vinais, but inferior in site to C. JVJkito^ 
hmdij and differs from both in its bright blue bi'cast. 

1 propose to call it, alter its discoverer, 

Cahfpfomnui Iiosh\ Kp. ii. 

Adult wmfe,— General coloui cnierald-green, with a black 
spot on the forthead, neatly concealed by the total plumes 
which oveibang the bill, the lateral tionial plumes liaving 
concealed black bases; on the occiput a spot of velvety 
black, and a small spot of black on each si<le behind 
the ear-covcits; on the lower hind neck another patch 
ot velvety black ; on all the median and greater wnig-coverts 
a umnded subteintinal spot of black; qiulh black, externally 
tiueiald^^een j the inneimiost secondaries entirely green; 
upper faibcoveits very long, gi-een like tJie back, and entirelif 
ameahftg a lotetai ^jatvh of hrilHani cohalubluo feothers ; 
taiMeathers gi‘ecn, with black shafts, with a broad terminal 
band of black ; throat and entire sides uf body emerald^'green, 
the centre of the body bright cobalt-blue from the lower 
throat dow^nwatds ; under tail-coverts blue, with greenish 
bases: under wing-coverts dark emerald^green, and quilts 
black below. 

Total length 8'5 inches, culmeu about 0*8, wing 5*2, tail 
2*4, tarsus 1*0. 

Adult Jhnole»'^Differft from the male in being much duller 
in colour, more yellowish-green in tint, especially on the 
tindei* sumce, where the lowei* breast, aMomen, and under 
^aibcoverts are pale blue, not rich C(.>balt as in the male. 
The black spots on the forehead, occiput, hind neck, and 
behind the ear-coverts are entirely wanting, ond on the wing- 
covea*^s the black spots ate condned to the median series 
onlj^ ; the (aibitcatheics are enthely datk green, blackish near 
the bste% 

Total length 7 /5 ineheSj^ ealmeii 1*7, wing 4‘8, tiul 9^, 
tarsus 0*06. 
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XXXVII some new Mammalia from the Eusl-^Indian 

Archipelago. By OLDFiKLO Th<jmas. 

Thk Britiwh Museum owes to Messrs. Cljarles Hose and 
Allred Everott a collection of Mammals fr<jra North Borneo, 
and in working them out the following new species prove to 
need description. The Mount Dulit species will be more 
tally described in a general account now in preparation of 
the Mauunals obtained by Mr. Hose in that most inteiesting 
locality. 


Hemigale llosei^ sp. n. 

Size and proportions of //. IJarcIwickei, General colour 
above fiom nose to tail uniform dark smoky brown, without 
dorsal or nuclml nrai kings. A spot on each side of the 
niuzzh*, another over each eye, ears, and chin, white. Teeth 
markedly smaller than in //. llardwickei. 

Dimensions : — 

((J) Head and body 640 tnilltni. ; tail 320; hind foot 78 ; 
basal length of skull 89. 

IJab. Mount Dulit, N. Borneo, 4000 feet (f • Hose). 

Ttipaia l^ivireitij sp. u. 

Size large; as large as T. tana. Fur short, close, and 
rather harsh. Tail-hairs scarcely or not longer than those of 
the body. General colour unitorm dull rufous-brown ; the 
head rather more olive-brown ; an indistinct ferruginous stripe 
over each shoulder. Undei side similar to upfier, but rather 
naler; throat more rufous. Tail cylindrical, not bushy; its 
pairs, except at the tiPjiarely exceeding 10 milUm. in length, 
its colour (juite like tliat of the back. 

Skull with the elongate tapeiing form of that of T. lana^ 
though the muzzle is slightly shorter. Zygomatic vacuitiea 
ve^ small, only about D6 X 1*0 millim. 

Teeth, except very large and stout, markedly heavier 
than those of 7'. tana. nearly twice the height and more 
than twice the anterO' posterior diameter of that of T, tana ; 
inteinal lobes of T-J and iLi very well developed. First and 
second lower incisors as usual, but the third one minute and 
nearly vertical, markedly contrasting with the ri of !P. tana^ 
which is well developed and nearly horizontal, like ri and r3- 
On the other hand, tbe lower canine, to match the heavy il?, 
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ugaingt which it biten, is unusually large and powerful, more 
tMii twice the hulk of the corresponding tooth of T. tanoA 

I)iniensioi|B (approximate, from skin) ;~ 

Head and liody 210 railUm. ; tail, without terminal pencil, 
170; hind foot (approximate, from skeleton) 48. 

Skull : basal length 64 ; occiput to nasal tip 04*6 ; greatest 
breadth 29 ; nasal tip to front edge of orbit 3t)*7 ; intci-orbitul 
bri^adfh 1 7'6 ; intertemporal breadth 18 ; palate, length 34, 
breadth outside * 1(5, umidelLJ 8*2, Front of ibi to back of 
^ ^ 33*3 ; diastcuift between hi and 4*4, between ** and ^ ^ ^ 
0*9. 

Teeth , — height above bone behind 4*8, anteio- posterior • 
diameter at base 2 7; canine, height 3, diameter 1*7; ; .}, 
licight 1 *6, diameter 0*0 ; e > height 5*7, diameter 2 5 ; com- 
bined lengths of *" lO’fi, of i..) 10*8. 

JJah, Zamboanga, W. ilindanao, Philippine Islands. 

7>/yyc Brit. Mus. 70.6.3. 11. Coll. Alfred II. Everett, 
Esq. 

This striking «[>ecie8 lias in a general way the skull of T, 
iarta and the external ap])eatance of 2\ ftrruginea^ with the 
skins of uliicli in fact the type has hitherto lain unnoticed in 
the Museum collection. The distinctness of the two, how- 
ever, at once became appaicnt on direct comparison, and in 
desciibing it 1 hove inncli pleasure in connecting with it the 
name of its collector, to whose labours we are so largely 
indebted for our know' ledge of the zoology of this region. 

Since, os Mr. Everett lias shown t, the island of Palawan 
is not, zoologically considered, properly a j>art of tho Philip- 
pine Aichipelago, the present is, as far as I know', the first 
record of the genus Tupena in that group. 

Tupaia picta^ sp. n. 

Rather smaller than 21 ferruginea ; more heavily built 
than T, General colour of back olive^gi'ey, coarsely 

grizzled with yellowish ; more rufous posteriorly. Centre of 
back with a distinct dorsal slripo extending from the withers 
to the romp, the stripe better defined than in '1\ montana^ 
but neither so long nor so shat^y defiDcd as in 21 doraaU^, 
Head, bands, and feet dull grizzled olive ; sides dark rufous ; 
a distinct shoulder-strine present. Uxiderside grey, the hairs 
washed teminaily with yellow ; chin and chest rich yeltew 

* Tho aiost Adtarior premolar. Bpeeimeas iu tho Museum show that 
this tooth ohau^ in tupai^i and is therefore ckarly ^ * the true ^ of 
Carnivora and Xnbect&vOnt never chanaintr. 

t P. 35. B. 1889, p. m 
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or OTmnge* Tail ]^rf>hd atidf basby, evenly diaticliou^, its Ufei^s 
above basally mixed red and blacky at the tip and belotir 
brilliant cheatnut-rufoiis. ^ 

BkuH much aa in T./erruginea^ but the zygomatic vacuity 
reduced to a long narrow slit about 4*6 millitn. long and only 
about 1 niillini. high. 

Teeth also not materially different from those of T. ferru- 
ginna^ 

Dimensions of the type (Brit. JIiis, 92. 2. 8. 1) ^ : — 

Head and body 185 niillim. ; tail 162 ; hind foot 42*5. 

Hknll ; basal length 45 ; greatest brcailth 26*8; nasal tip 
• to front edge of orbit 21; iiilciorbital breadth 15; inter- 
temporal In eadth 17*5; palate, length 27*5, breadth outsHe 
15, inside 8*5 ; front of * * to back of ® ^ 26*4 ; dias- 
tema lietween 'J* and 4, between t and r » 1*8. 

Ilab* Bararn, N. Borneo, First collected by Mr. Hose; 
other specimens since received from Mr, Even*tt. 

This handsome wjeelcs is readily distinguishable from 
T. fRrruginea and T, ^lendfdufa by its duller body-colour 
and the piesenceof a black doisal stripe ; from T. tana by its 
smaller size and shorter muzzle ; from T, dorsalis by its less 
defined dorsal line^ bushier tail, and heavier teeth ; and from 
7\ Montana^ described below, by its brilliantly rufous tail and 
coarsely grizzled back. 

Tu^ma montana^ sp, n. 

Bather smaller than T, ferruginea. Dark grizzled rufous 
above, with an indistinct black dorsal line from the withers 
to the rump, broadening out and almost indistinguishable 
over the loins. Tail rather short ; above dull gi izzled rufous# 
IhjIow more olivaceous yellow, the lateral hiurs ringed ter- 
minally with black. 

Dimensions 

Head and body of type ( ^ ) (c.) 200 milUm. ; tail (e,) 140 : 
hmd foot 41. Front of to back of ^ 27 ; back of t* to 
front of 

Sab, Mount Dalit, 6000 feet ((7. Hobs), 

Tupaia melcmara^ s|>, n. 

Size of T. fntuoT, Qeneral colour of T* Javanicetf but 
without the shoulder-stripe. Tail slender, cylindrical, clonte- 

♦ The sperimen selected as the type is one of Mr. EvereU^s, Mr, Hoim'S 
mgmal sm^rmon having an in^fect skull; the latter ffendeiuan is# 
however, the first di**covewr of the species. 
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hiitred; a$ in ^^DBndrogak^^^ but withoat any terminal {>enoil ; 
its eolour <leep shining black, except at the base, where it is 
like the back. Face coloured as in 21 minor, not as in 

Dendrogah^^ 

Dimensions of the type (?) 

Head and bod/ 125 millim. ; tail 1S6; hind foot 29*7. 
Basal length of skull 30 ; front of hi to back of ^ 17*7, 

ifai. Mount Dulit, dOJO feet (C7. JEfose). 

Soiurua Brocket^ sp. n. 

Allied to and of the general colour of tjpioal Singapore 
specimens of S, tenuin^ Horsf., but distinguished hy its much 
larger size and by its cheeks, anal region, and the proximal 
inch of the tail iJeneath being bright rufous* 

Dimensions 

Head and body 205 milUm. ; tail 144 ; hind foot 37 ; 
basal length of skull (c.) 37. 

Ilab, Mount Dulit, N. Borneo (6^ flose). 

Sciurus Lowiij sp. n. 

Size and general colour above of S, ienuia^ Ilorsf., but 
darker, sleeker, and more finely grizzled. Eais black-rimmed. 
Whole ol under suiface and inner sides of limbs pure white or 
yellonisli white, without admixture of grey. Tail broadly 
ringed with oiange and black. Muzzle ot skull markedly 
longer and intcroibital breadth less than in 8. tenufs ; incisors 
thiovin more forward, forming a more open curve, and the 
lower pair as dulUcoloured in fiont as the upper. 

Dimensions of the typo, an adult male lu skin (probably 
overstretched) 

Head and body 154 millim. ; tail 95 ; liind foot 33. 

Skull: basal length 34; gieatest bieadtb 23*3; nasals, 
length 12, breadth 5 5; inlet orbital breadth 11*2; diastema 
10*1 ; palate, length 19 5. Front ot eJ to back of fi-fiu 

Bob, Lumbidan, on the mainland ojiposite Labuan (sevcml 

S ieciinens collected by Sir l|ugh Low) ; other specimens from 
aram {A, 

2W Brit Mus* 73. 5. 2. 14* 

Ulie occurrence of a tvpt*3<tl giHjy-bellied short-snouted 
8, tBnuis in Mr. Everett^s Baram collection pioves that this 
white-^bellied form, of which the Museum po^nesses six speci* 
iB really distinct from that animal, with which I had 
hitherto provisionally left it* 

The difibrence in firnportion between the skulls of S', imuia 
and S. XwiY isreadfly shown by the tact that in the former 
the mterorbital breadth is equal 'to the distance frpin the front 
Ann. it Mag. K HiaU Ser. 6. IW, ix. 18 
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face of the incisors to the middle or back of Pi*, while in the 
latter it does not reach to the anteiior edge of t2. 

Traffulus niffricansy ep, n. 

Allied to and apparently abont the sisse of 71 napUy F. Cuv. 
Arrangement of Oolonrs above much as in that species, but 
the nhole of ibe dorsal and lateral surfaces broadly washed 
with jet-black, the hairs white at their bases^ then dull orange 
and bioarlly tipped with black. Na|)e with the indistinct 
blackish line found in 1\ napu. Face and sides of neck 
mixed black and dull fulvous. Chin with tlie usual naked 
glandular patcli between the rami of the lower jaw. Arrange- 
ment of white tbtoat-bands quite different trom that of the 
allied species, perhaps most similar to that of 71 Stanlet/anus, 
All the atiipes very narrow, sharply defined. Anteriorly on 
each side ot the naked space there is a short pure white stripe, 
which ends abruptly at about the level of the posterior canthus 
oi the e'je ; these short stiipes are completely separated from 
each other and fioiu the posterior ntripes by a dark brown 
space, the break in their continuity with the latter being not 
less tlian one inch in length. Posteriorly the median white 
8trij)e, which is very narrow and scarcely broader behind, is 
bounded on each side, between the lateral white stripes, by 
deep jet-black fur, strikingly different trom the fur in tlie 
eoi responding position in the other species. Behind the 
stripes me separated from the wliite patch between the foi*e 
linius by a bioud blackish band. BcUy-hairs broadly tipped 
with black, but the inner sides of the thighs, as nsuau wiiite. 

Skull and teeth of the only specimen too young and in too 
bad a condition tor detailed comparison 5 but, comparing the 
actual skes of the milk-teeth, ^ p * is much smaller than in 
a specimen of corresponding sixe of T. napu^ £L « is slightly 
smaller, while fiJ ^d i arc of about the same antero- 
posterior diameter. Similarly below wTir? and nTT^a are each 
much smaller than in T. n«p«, while ^TiT} and xTt ate of 
about the same sixe. 

Dimensions of teeth ; — 

Antero-posterior diameter of 7 inillitn., "kEi? 7*5, ” P * 
6*8. fi*6, of SnTprS f m 6*6, jSTpTI 6, *571 T'S. 

J/ai, Balaboo, Philqipine Islands. 

Brit. Mus. 91. 11. 28. 2. Collected by the Stoere 
Expedition to the Philippines, 1887-88. 

It is unfortunate that the only specimen obiatned of this 
new Chevrotain is both young and in bad condition ; but Its 
general blackness and the peculiar character of it< throat- 
markings separate it at once fmm any oi its congeners# 
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XXXIX. — DeacriptfoM of new 8pecie$ of Sheila from 
Maaritim and Galifornia* By Edgae A. Smith, 

Piecien CrouchL 

Toflta compro8^» infeme ro6undata.» ad apioem peraounuDaU, sab- 
cequivalvifi, costis valulis ocfco in utraque valva instnicta, supra 
et inter ooHtas radiatim atriatay undique mioroscopioo duiiordcial- 
itor reticulata ; valva aiuistra albida, auraritio vel pnrpareo plus 
minus tinctu, supra et iutnr costas aatiirato purpureo vel san- 
guinoo irrcgulariter oopioso maeulata, Uneisquo angnlatis albia 
inter costas bic illic ornata; valva dcxtra pallidior, margiaeiu 
vontralom versufl aurautio vel purpureo tiuota, inter et supm 
costas parum mauuLita; margo cardiuis perohliquus, reotUiiioaris, 
valdo inawjualis, parto [lostioa brevissima, loiigit. totios ^ vix 
cDcjuanto ; auriculffi valde ininquales^ radiatim tenuiter eostnlatsc, 
postica minima, antica valvm dextnn inferno prolunde sinuata ; 
costs) valvm stuistru) intorstitiU angust tores, valvie clcxtr<e 
latiores. 

Longit 88 miUim., alt. 46, diam. 11. 

I/ab, Mauritius, 

This beautiful species is disiiuguistied by the very slupiug 
dorsal margins, wliioh converge at the apex at an ang lo of 
76®; tlie very unequal auricles; the elevated ribs, those of the 
left valve lleing narrower than 
the iuteratices or the costas of 
the other valve ; the stylo of 
colorationi which, however, is 
variable } the fine radiating strim 
and the microscopic reticulation 
or shagreened epidermal coating, 
which every whereinvests the sur- 
fiice and which is easily rubbed off 
during the process of cleaning. 

The central ribs of the left valve 
have about seven raised lines down 
each, separated by striae or ^ulci 
of about equal width, and the 
grooves between the cosiae are 
omatnenied with about the same 
number of Jines. The valves 
ate whitish within, and, being thin, the blotching of the 
eaetetior, especially that of the left valve, is more or leas 
distinctly tisible. 

This species differs ftbm Ji Lam., which in some 
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2m^ 

respects 5t resembles, in the more sloping dorsal margins, in 
having fewer and much more elevated costir, in the style of 
colouring, and the greater Inequality of the auricles, 

I have nincli pleasure in naming this handsome species 
after Mr. Walter Chouch, the author of several useful papers 
on the Mollusca and other branches of the zoology of Lssex. 

Mitra FuUonu 

Testa ovato-fusiformis, omnino nigra, sed ad apicom leviter erosa ; 
anfractUH ft, convoxiiisonU, autura obliqua sejunoti, lineis incre- 
ment i olwolete plioiformibus instruoti, sulcisquo atigustia Hfnralibus 
remote srd rogularitor punctatia (in anfract. penultimo r>, in ultimo 
cireiter 14) oincti, ultimus infra medium Joviter eonstriotus, supra 
eaudam oblique tenuitor liratua ; aperture weruleiHulbida, longit. 
totius jj aHpmns ; eoluinella funea, eallo tenui 8U|>ernc all^o-calloso 
iuduta, plicia quatuor obliquis albidis, auprema maxima, iuflma 
minima, iustrucia, 

Longit, millim., diam. IB ; apertura 10} longa, 5 lata. 

Hah. Point Abreoioa, Lower Oaliforuia. 

This species is well eharacterised by the punctate sulci, the 
punctures falling in regular longitudinal 
rows, through which pass welLmarked 
impressed lines of growth. It has, 1 believe, 
been confounded with M. orimtaltB^ 
by some conchotogists ; but from that species 
It may be sufficiently distinguish^ by the 
abovo-mentionod feature and the difiea*ence of 
form. The whorls are more convex, the 
epidermis blacker, and the 6ne spiral striee 
w^hich adorn the surface of that species are 
scarcely indicated in the present form. 

Mitra Fultoni is named after Mr. II. 

Fgf^n, from whom the specimens were 
obtained, and through whoso agency the British Moseom has 
obtained many valuable additions. 



XL,~i8bi»e FoinUf in thB BtBtolojiy cf 

By Dr, ICabl Camiluo Schnkipeb^. 


In the comparative investigations of various cells and ttasnes 
of Ooelonterates, which I commenced at Naples in the month 
of Maix:h, I arrived at certain histo-morphologieal moUS| of 


• Twuislated from the ^Zoologischer Anseiger/ xiv. Jshnir*# 1891. 
no. 875, pp. 370,371, imdim.87(rpp.«784381.*^ ^ f 
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wliidi I intend to give ^ brief provieional account in the 
loliowing pages^ I will firet consider the Si{>honoph<m»« By 
employing a mixture of osmic and acetic acid, which agreed 
preti} closely \vith that adopted by the brothers Hertwig*, I 
succeeded in deterniiniug the presence of gangHon>^ell6 in 
the leeleis and pneumatophore of Apolemia umria and in the 
])olyp(*a of Forskaha coniorUty which in the form of the cell 
and Its piolongntions do not differ from those with which we 
aie acquainted m the case of the Medusfie and other Cadente- 
lutes. In the sunie way the epithcHam of tlie disk of 
VeitUa BpirofiH, as has already been described by Chun t and 
otljcrs, ccmtains typical gangliou^colls. Sense-celk were 
Joiind at the anterior exticmity of the polypes and feelers of 
Apoiemta, likewise in accordance with the well-known 
ttirangenient. Ou the other hand, the stem of tlie two Physo- 
])hondft alluded to contains highly remaikable and divergent 
cellular slructuies. In this case the epithelium consists of 
cells of veiy difterent kinds, between which, however, tran- 
sitional foims occur. Fornlcalea exhibits ou the sides of the 
bteni liansvciscly elongated cells, which send off a process 
into the interioi, and by means of this, which may again 
divide, thev are connected with the longitudinal muscles. 
.Another Physophorid, which I determined to be a young 
HaliMtenwia^ in the stem of wrbich the central canal is extra- 
ordinarily wide while the septal ridges of the supporting 
lamella are very low, exhibited these conditions paiticulariy 
clearly ; it follows from this that in the stem we have to deal 
with epitheho-nmscle cells. Circular muscle-fibres are not 
found : at any late the superficial prolongations of the epithe- 
lial cells, which run transversely and give a transversely 
rugose a|)|>earanc6 to the stem, are not to be regarded as 
nmsottlar, m spite of their fineness, length, and often very 
homogeneous appearance, as I shdl show in my detailed 
paper. Their superficial position is also an argument to the 
contrary. ^ In A]n>hmia^ however^ we find muscle-substance 
enclosed in these prolongations of the body of the cdl and 
likewise in the central processes which lead to the longitu- 
dinal muscle ; nevertheless this is not the case for all oeUs of 
the epitlmliom, although it is not thereby possible to divide 
the epithelial cells into those which contain xuusole and those 
w^hicu do not In Apolmia especially the development of 
the ceUa varies in a p^feetjiy astounding way ; we find cells 

a 0. and B. Beriwig. * Baa Nerrenaysiem und die Sinneaorgane der 

MedoScD^’ 

1 Chun, * Xiie Oewehe dSr SinkanophoiTn, 11,/ Zool. AnSeiger, 
1883,110.117. ^ s r 



Dr* K. 0 * &5bti6ider m Bome 


whiok^ beBided the longitudinal muscle, also possess muscular 
formations running in a transverse and perpendicular direct 
tion; others, again, are entirely without the transverse 
processes, and have a rounded termination upon the surface* 
(Conecj*ning the remarkable miwcular formations, which 
always lie enclosed in the protoplasm of the cell, I refer the 
reader to my detailed paper.) The neripherally rounded 
cells are found in the case of Fomkalea chiefly upon the dorsal 
surface* In shape they agree tolerably well with the neuro- 
muscular ” cells desenbed hy Korotneff but they have an 
epithelial and not deep-seated position, and are merely special 
forms of the epithelial cells in general. Other divergfsnt 
forms of cells, however, occur. Thus here and there the 
central process is entirely wanting ; the cell may then become 
very similar to a bipolar ganglion*cell, though it lies at the 
periphery ; however, the processes also divide tolerably fre- 
quently, and thus cells also appear which look like typical 
ganglion-cells, and 1 was able to determine the subepithelial 
position of sucli structures. Nevertheless, however ^eat the 
similarity may become, there is always something in the celt 
which tells arainst the supposition of a nervous element 
therein. In ml respects the Siponophoran stem appears to be 
in little accord with the customary views as to fpiu^ion-cells 
in Coelenterates ; this is particularly noticeable in tbrakalea. 
In this form tve find in the middle line of the dorsal side 
quite colossal cells beneath the epithelium, which are regarded 
by Korotneff* as the central neiwous system (on interpreta- 
tion which is adopted by Bedott)# This follows from his 
description, however, just as little as does the nervous nature 
of his " neuro-muscular cells, although I believe all the 
same that his explanation is admissible. I incline to this 
view, however, only because I succeeded— 'difficult process 
though it is — ^in satisfactorily isolating these cells, for from 
the %ures of sections, as drawn by Korotneff, eveiy other 
conclusion is really mote probable than his own. Never- 
tlieless KorotneflTs views as to what is to be termed nervous 
are in general very far-reaching; the presence of quite 
irregular protoplasmic processes upon a cell causes him at 
once to decide upon their ex:traominarily sensitive nature. 
Yet the giant cells in the stem of ForiAtilea possess offiihoots 
which in length, form, and structure really leave nothing to 
be desired, and enable us, in all probability with justice, to 

* Korotnefll **Zur Histologie der Siphofiophorsu,'’ MitthsilttUgenZoot 
Stat Neapel, 5 Bd. ^ 

t Bedot, " Hnt VA^alnm CimiMi, n, op.,” Bscueil tool mim, T. v. 



ffi Ui^khgif oef Cktlenieraiea. tS$ 

3 rd the eells as nervoua. It is impossible to specify a 
litc form for the cells ; indecdi we are really iina|)l6 to 
apeak of separate cells at all, for not only do very broad 
and short processes connect the masses of protoplasm, which 
figure as cells, in the longitudinal direction of tlie stem, but 
it is usually the case that instead of one nucleus and a corre- 
spondingly smaller size the latter is actually very consider- 
able, and a number of nuclei (I counted as many as five) are 

f resent in the interior. These aggregates of cells (in wliich 
imits an* nhsolutely indistinguishable) lie with their elon- 
gated direction crosswise to the stem ; they are in continuity 
with the rest by means of the short thick connecting portions, 
and from them there also radiate the nerve-fibres, which are 
often of extraordinary thickness, ramify like processes of 
ganglion-cells, run transversely to the stem oeneath the 
epithelium, and probably also penetrate down to the muscles 
beneath. As regards the structure of these fibres, as well as 
of the cells and cell masses, 1 will merely mention that there 
is a fluid in their interior which exudes in drops when they 
are crushed and is perhaps comparable to the hyaloplasm 
of the ganglion-cells of the higher animals. The finer the 
processes become — and there are very delicate ones which 
remind us of those of the Medusas — the moi*e difficult becomes 
their distinction from processes of the ordinary epithelio- 
muscle cells, and they are besides frequently just as irregular 
as tlie latter (on this point see the complete paper) • la 
general the amount of fluid too appears to be no certain 
ciiterion; on the contrary, it only implies that the cells and 
ceil-ofishoots in question are thick aud rounded, while this is 
not the case for the majority of epithelial celU, since they 
ap}>eav as if flattened out {^rpendicularly to their longitudinal 
elongation in their deeper parts, and above all in the broad 
basm process ; the protoplasm here has often only the thick- 
liess 01 an even tolerably delicate membrane. In spite ot all 
these odd features it uevertlieless appears to me tliat we must 
regaM the large elements of the dorsal side as nervous, for 
there is nothing else that could otherwise be considered as 
such ; and although the epitfaelio-muscls cells are liere 
and there provided with ciba (usually two together), we 
cannot on that a^unt term them tactile cells with KorotnefF| 
with whom a oilium is sufficient to cause a cell to be regarded 
m sensitive*, I slrall endeavoar to give farther support to my 
inteipretation in my complete work. 

At the basal end of the polypes of Forakaha there is a 
thickening of the ectoderm containing stiuotures whiolt at 
first atUacted my attention very fbicibly. ^Subsequently, on 
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exiimining flie nettle-pad Nesselwnlat ’^) in Onrmarim 
hastat^^ I rcahaed that the two thickenings of the epitheliuiti 
correspond to one another. I was also at first inclined to 
recognise a supporting tiHsue in them, as the Ilertwigs ^ and 
others have done ; but the observation of the living unitOal 
taught me that we here have to deal with a centre for the 
formation of neraato^sts. In point of fact the filaments 
Senkfaden ’^) in ForakaUa and the tentacles in Garma^ 
rtna are supplied with cnidoblasfs by the pad. In Garnia^ 
rina the elements are not large, but in FoT»kaUay on the other 
hand, wheie the nettle-bnda also contain capsules of very 
considerable size, the whole course of development could be 
traced with wonclerfu) clearness in their vou ng stages at the 
seaf ot formation. J must admit that this is not exactly a 
very easy task ; nevertheless with regard to the series of 
consecutive stages, as I shall subsequently figure them, I can 
aflSrm with tolerable certainty that it corresponds to the actual 
course of develoj^ment. In my paper on Hydra t I supposed 
the thread to arise by ingrowth ot tlie protoplasm into the 
cavity of the capsule, and thereby took the opposite view to 
Nussbaum \ and Jickeli§, who observed a formation of the 
thread outside the capsule. At the present time, when I too 
have been able to confirm the mode of formation aescribed by 
the two authors, I have read with real satisfaction that 
Bedot 11, whose papers I unfortunately omitted to consult 
before^ found a development of the threads of the nemato* 
cysts in Physalta and Vetella which agrees with that which I 
desciibed tor Hydra, The question might easily be asked, 
Who is riglit, or is every body light? I am inchtiod to think 
that in the case ot Hydra I ovei looked or misinterpreted 
something or otiicr — I shall, however, investigate the point 
afresh — and that Hedot did the same ; for it seems to me to 
be not very probable that important differences of this kind 
should occur in the course of the development of the cuido^ 
blasts in animals which are so closely albedo This eouclusion 
is strengthened by the fact that I believe I am entitled to 
assume that the thread develops outside the capsule in the 
Actinians also, as representea by Adanma Hondetetii (see 

♦ 0, and R. Hertwig, ioo, eit, 

t K. 0. Schneider. Hietologie von Hydra Arch uiikr. Anat, 
36 Bd, 

f H. Nusshaum, ITeber die Tbeilbarkeit der lehendigen Materia: 11. 
Hydra!!* Arch. mikr. Anat. 20 Bd. 

5 C. F. Jickoh, ** l>ar Bau der Hydroidpolypen, I !* MorpUol. Jshrb. 
Gc^nbaur, 3 Bd. 

I) Bedot, ** llecharcbas sur les ocliulaa urticantes/* Bacueil tool, siusaa* 

i. IV. 
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Sttbaeqncnt I tbetefore believe that, starting from 

the cavity of tue oapaulei which has previously been fQrmed 
with the inner wall of the subsequent perfect cyst, the deve- 
lopment of the thread proceeds in the protoplasm of the cnido- 
blas^ and that after completion the thr<^ is introverted, 
conimenciiig with the tip and ending with the thickened basal 
portion, so tltat this enters the capsule last. The develop* 
mcnl of the outer Wall of the Capsule is the last to take place, 
and, as it appears to me| does not occur until the spot is 
reached at which the cyst comes into operation. The 
extremely interesting formation of the thread, from its histo- 
lo^cal aspect, will be described in my subsequent paper. 
The lamellar arrangement in the protoplasm of the cells of 
the netlle-pad, as dcsciibcd by the brothers Ilertwig and 
as is actually seen in animals macerated in a mixture of osmic 
and acetic acid, is due to the diq>o8ition of the thread around 
the wall of the neraatocyst, 1 did not clearljr grasp this 
point until 1 examined the pad, both in its living state and 
when treated with 50 per cent, acetic acid ; the latter reagent 
caus^es the tliread to become sharply defined, though in the 
living object it is only to be detected with difficulty (as the 
tissue dies away it becomes more and more distinct). The 
voung cells pass from the pad to tlie filament in Forskaka^ 
but to the tentacle in Cannarina. The same is doubtless 
true for the cuidoblasta of the peronia of the Narcomodusas 
and of the mantle-rivets which are found in the Geryonidas. 
Thus the presence of mantle-rivets on the sensory bodies also 
probably ^ints to the fact that the latter represent rudimen- 
tary tentacles. 

In conclusion, I would just briefly mention that in the 
investigation of AUsyonium acauh I arrived at definite views 
with regard to the formation of the spicula. In the ecto- 
derm of this form cells occur to which the term indifferent 
mav be applied j these coalesce here and there into groups, 
and by fusion gjive rise to structures whicli are to be con- 
mdered as matrix-elements of the spicula. They furnish the 
form of the future aptoulum, and then secrete within them- 
selves the calcareous substance, in which the nuclei are at 
first still distinguishablei but which finally so completely fills 
tha whole that nothing more is to be seen of the organic base 
and the structure appears homogeneous and shining. This 
tranidbniiation is accomplished in the mesoderm. 

a O. and B. Eertwig, kc, dt* 
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fJte Enrlmt Stifges in the JJeveiopmenf of SesgUe-eyt^d Crmtaeea* 
By M. Louis EouiiK* 

1 TTAVK had the liouonr of comtniinioatinjr to the Arademy sevet^al 
of the moat important phenomena presented l»y the «Gsaile-t»yed 
(Vustucca in the course of their embryofjeny ; some more recent 
investigations enable me to oomplete the knowledge already aO(]tiir<Kl 
and to prepare a s) nthesis of the first stages of the development^ 
taking as types AeeUus atiuaiicus and J^orcetlio ecttfjer. 

The ovule is always rich in nutritive vitellus ; nevertheless tho 
bulk occupied by the latter varies acoordit^g to the spooies* When 
it is least in amount tho fertilised ovum undergoes a total and radial 
tsfignmntation, the segments assuming the well-known form of cones, 
of whicli the apex is turned towards the centre of tho ovule and the 
base towards the pcrii>bery ; on the contrary*, when its quantity is 
considerable, as in PorceUio for instance, this preliminary segmen- 
tation is not manifested* But, whatever be tho mode exhil»ited, 
after the radial division when it exists, or from tho moment that the 
ovum is mature when it does not appear, tho formative vitelluii 
(“ vitellus dvolutif”) does not remain mingled vith the nutritive 
vitellus, but separates from it. This separation does not manifest 
itself at the same time throughout the ovum ; it commences in a 
zone which corresponds to tho future anterior extremity of the 
embryo. The formative vitellus forms in tho first place in this 
region a little cicatriolo, which rapidly organizes itself into cells, to 
which the nuclei are furnished by tho conjugated nucleus, which 
results t^om the fusion of the male and female pronucle\is effected 
in fertilization. Fresh quanfitios of formative vitellus then become 
isolated from the nutritive vitellus and added to the ciostricle, in-« 
creasing its moss and dividing likewise into colls ; in this way the 
cicatricle grows and gradually envelops the nutritive vitellus, advan- 
cing with regularity from the isono which it occupied until it reaches 
the pole diametrically opposite ; a oallular layer is extended by this 
]>rocoeding upon the periphery of the ovule, and flnaJHy surrounds it. 

Arrived at this stage of development, the ombtyo is constituted 
by a layer of cells which surrounds a compact mass of nutritive 
vitellus ; this layer is the blastoderm, which will give rise to the 
three blastodermic layers. To this end the cells or the hlastodeim 
produce a large numW of cellular elements, of which some pene- 
trate into the nutritive vitellus, while the rest intercalato themselves 
between the latter and the blastodermic layer ; the development 
of the two kinds of cells is similar. Beveral of these elements, col-* 
looted in two groups placed at the sides of the embryo and not fhr 
tVom the modio^ventral line, arrange themselves in two symmetrical 
layers which penetrate into the nutritive vitellus, converging towards 
one another ; these two layers, separated from the time of their first 
appearance, represent the hidiments of tho endoderm. The other 
elements do not arise in limited xones ; they ate ptoduoed by the 
blastoderm thtoughout its entire extent, and give rise to the m yN n " 
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d<»rm. the blaatoderm baa thiw fcivtm birth to the maeoderm 

end eudoderm, it poreiate as a eimpie cellular layer around tlte l^cra 
which ariee it , and coiiHtitntea the ectoderm. In abort, the 
primitive blaatodt rm ia alone the otigin of the thioe layers ; the cells 
of which it ia eompoBcd multiply mpidly, and group themaclvea in 
two did'erent WU3B ; aome remain at the periphery and will form 
part of the ecbiderm) while the rest penetrate into the ovule and 
roprewmt a Tneso-endodorm, which will different iato into the two 
final inner lu^era. 

One of the moat important facts is the diffuse genesis of the meso^ 
derm by almost the entire blastoderm ; a second is the double urigiu 
of tho endodorm, tlie two original xones being separated by a vast 
sfMico. These two ppouliiiritiea taken together are really charac- 
teristic, for we do not meet with them in tho oendensed dev^opments 
of the rest of the IJadomata. Finally, a concluding phenomenon of 
grout value is presented by the eiiteroii or primitive intestine, which 
hollows itself out in the interior of the embrjo without in any way 
prcK*ecdiug from a gastrular invagination, and docs not even present 
u trace of such a primordial origin ; here, again, is a contrast to the 
oondensed developments of the oilier CVlomuta. At tho present 
moment 1 am continuing my investigations and extending thorn to 
the Podopbthalmata ; 1 shall shortly have occasion to show that they 
exhibit tho same pbeniimcna as the Edriophthalmata, and that the 
hlastodorinio dejiresaions, considered by divers authors, by lieichen- 
bach and Bobretzky among others, as gastrular invaginations, have 
not, in reality, such a signiftcafioe. — Oamiitu Bendus^ tome cxiii. 
no. 24 (December 14, 1891), pp. »B8--870. 

A mw Mod^ of Jletpimfion in thf M^fHapoda, By F. G. Sn^CLAtR 

(formerly F. 0. Hkaxuootb), M.A., Fellow of the Cambridge 

Philosophical Society. 

Tho Houtigeridee respire by means of a series of organs arranged 
in the middle dorsal line ut the posterior edge of every dorsal scale 
except the last. 

Each organ consists of a slit bounded by four oorved nd^, two 
at the edges of the slit and two external to the latter, ^e slit 
leads into an air^c. From tho sac a number of tubes are given 
c^ ; these tubes are arranged in two semioiroiilar masses. The ends 
of the tabes project into tho pericardium in such a manner that the 
ends are bathed in the blood and aihrato it just befoi^ it is returned 
into the heart by means of the ostia. In the living animal the 
blood oan be seen through the transparent cfaitm id the doml 
ttttffhoe surrounding the ends vd the tubes ; and in the otmn and 
surrounding ilssuos cut out of a Sontigera direeily it is killed, the 
blood**S(sr|msc!es can be spen olnsterin^ round the tube ends. If the 
mass o| tubes of a freshly kilkd spooimen are tossed out imder the 
mieroseope in glycerine^ can be seen to be dllod with sir. The 
tubes es^ brsnob several times. Eaeb tube as lined with chitln, 
which is a eontinuation of tiie ebitin of the exo^skoleton* Bach 
tube is also clothed with cells, which are a contiiauatiQii of the 
hyfiodentiis. The tubes end in a blunt point of vmy delioate eliiUn. 



2^4 Miaeeiisihw^ 

llmmiM fw Muppoinng tkw ()rgan$ to he Beepimtory* 

1, There ere no other organs which could be supposed to bo 
respiratory in function* 

2* The tubes are chitinoiis, and the ohitin grows thin and mem-* 
Ijranous towards the end, affordiug a good opportunity for intiin^change 
of gases. 

*6. 11 x 0 tube ends project into the pericardium, so that they are 
bathed with the blood. 

4. The tubes are filled with air. 

5. The organ is so placed as to aciratc the blood just before it 
returns to the heart. 

t>. In Keutigora the dorsal scales do not agree in number with the 
legs, Tho organs are arranged on the dorsal scales } that is they 
aio not arranged in eorrcsjKmdenoo with the mesoblastio oijjrimitivo 
scignicnUition (see a former paper before this Society, “ The Post- 
Embryonic Bevclopmont of Juhjis terreetrig^*' 1888). This renders 
it probable that they are not a primitive development, but a recent 
modidcation, agreeing with the fact that all other Myriapods breathe 
by tho more primitive method of traehoeo. 

* This mode of respiration differs from that in other Myriapods in 
tho following partimdars : — 

1. The tu^s arc collected into ono definite organ, instead of being 
distnbuted about tho body. 

2. The tubes have no spiral thread. 

3. In acting on the blood just before it returns to the heart, so 
that aerated Uood is distributed instead of unaerated. 

It resembles the trachem of other Myriapods in the following 
jiarticulars : — 

1, In the air-sac into which the tubes opou» 

2. In the cylindrical form of the tubea. 

ii. In the branching of the tubes. 

The organs resemble the tracheal lungs of Spiders— 

J . In tho large aii^sac. 

2. In the number of tubes opening into an air-sac. 

:i. In the arrangement for bathing the tubes with blood in a 
bh)od-sinu8. 

4. In the supply of aerated blood by the heart. 

Th^* differ from them In— 

1. The form of the tubes, which in Soutigera are cylindrical. 

2. In the absence of the membrane which in Spiders sarrounds 
the Organ, 

I therefore hold that the respiratoiry organ in Soutigera holda a 
position intermediate between the trochees of Myriap^s and the 
lungs of Spiders. I hold with A. Leuokart (• Zeitsoh. fiir whs, 
Zool.' vol. 1 . p, 246, 1849, “ XTober don Ban und Bedeutung der sog. 
Lungen bei den Arachniden that the traohece have devek>ped into 
the lungs of Spiders and Seoa^ions, and I think that the organs in 
(juestion form a series of which the lowest term is the traohem, 
next the organ of Scutigera, then the lungs of Spiders, and tlmn tf 
Scorpions. — Proo, Boy, 8oe, No. 803, pp. 200, 201 (Nov. 20, 1891)v 
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[Continued from voL viii. p. 302.] 

[Plates XIV. & XV.] 

Family Paalidopodito, fam. nov. 

Olfactory flagellum of antctmules simple* Mandible deeply 
divided into molar and incisive processes and furnished with 
a 2^jolnM palp. The exopodite of the first inaxillinede is a 
broad and aoruptly incurveu falciform plate which does not 
tertninfite in a flagellum, and is not expanded at the outer 
margin into a nrocess^ The exopodites of the second and 
thirn maxtllipeoes are undivided, porrect, and membranous 
The fhorack appendages from the second to the 
ipelusively have the third (ischiopoditc) ond fourth 
(iMropodite) joints fused, and are heuco all 6*jointed with 
Ann^ dif Mafg> N Hist* Set* 6« VoL ix. 20 
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llie exception of the third pair, in which the »ixth and seventh 
joints are in addition fused, and there arc hence onl;^ five 
distinct joints ; those of the fourth pair are formed as in the 
Crangoiiidee, hut, instead of terminating in a subchela, end in 
two equal and movable blades forming a seiasors-like organ ; 
those of the fifth pair, which are the shortest and weakest of 
tlie limbs, beat a probably expansile pencil of setie at the 
distal end of the propodite, which is the functional last joint 
of the limb, the dactylopodite being reduced to a minute 
ludimont ; tlie sixth, seventh, and eighth pairs form a back* 
uaidly inei easing series of walking legs; the five last paire 
aie devoid of all tiacea of cpipodites and exopoilites. 

The thoiax is firmly articulated to the abdomen by a strong 
hinge, 

Ju addition to the functional gills, which are five pleuro- 
bianchiae attached to the postexrior thoracic somites from the 
tenth to the fourteenth inclusively, there is present, on tlie 
arthrodial membranes of the thoiacic appenaages from the 
ninth to the thiiteentli inclusively, a series of five small 
conical papilim, which coi respond both in number and in 
position to the ai throbranchiiie of the Glyphocratigonidtis, and 
are, there is hltle doubt, to bo interpreted as vestiges of gills 
of the same category. 

The body is exceedingly spiny and terminates in front in 
a poueiful lecuivcd rostrum, which is toothed on all ha four 
margins. 


PsALUK)FUS, gen. nov. 

Body moderately compressed, in shape somewhat like 
ruhemon. Integument firmly ebitiniaed though thin, covered 
thinwghout dorsally, from the ajiex of the rostrum to the end 
of the sixth abdominal somite, with long syinmctricallv 
arranged needle-shaped spines, and between the spines w*ith 
microscopically small aetssy which are evenly and regularly 
distributed, and give to the surface a minutely granulated 
a]>peatance up to the base of the caudal swimmeret, upon 
w hich they become developed into a furiy pubescence. 

The carapace is produced in front into a long ascendant 
curved rostrum fuil;^ twice its own length measured from the 
troiital to the [iosterior margin in a straight line ; its anterior 
margin is armed on both sides with four spines, which may 
be teimed the antennulary, antennal, branchioategal, and sub^ 
bianchiostegal spines respectively, and with a stopt blunt 
subtrian^lar denex^ process, against tlie inner margin pj 
uhich tne rudimentary eye*peduncles arc firmly retraetadj 
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a di^nct marginal rait»e<l rim exteada from tha subbrandkio* 
stcgal apinea ^ck wards on each aidci increasing towards (the 
posterior margin^ being es|>ecialiy weU-markea posterolate* 
rally, where it rises into a sti*ong and bold ridge, forming at 
each end of the carapace the posterior boatidary of a deep 
gioovc} the ridge with the groove ooncentiic therewith con- 
stituting the thoracic element of a strong thoracico aMominal 
hinge* 

The brunchiostegites are abruptly iutlected, and their free 
margins, wliicli ai*© closely applied to the bases of the legs, 
are widely but obtusely angolated inwards opposite to the 
interval Ixjtwcen the first and second pairs of legs anteriorly, 
while posteriorly they give off a triangular proo«5ss whicli 
abuts against the posterolateral face of the cigiiUi thoracic 
sternum, and thus serves not only to keep the two elements 
of the thoracico-abdominal hinge in constant relation of app<H 
sition with one another, but also to divide that which answers 
to the afferent branchial cleft in Astacus into two parts, on 
inferior and a superior : in the former of these the free margin 
of tike carapace is in such ckm contact with the leg-bisos as 
to leave no passage for wafer to enter ; the latter, on tl»e 
contrary, is a wnde and rigidly-pateiit oval aperture placing 
the branchial chambci* of its own aide in direct communication 
with the subabdomiiial cavity, and forms the exclusive inlet 
for the water rct^uii'ed for respiration : whence it folio vs that 
all the water which enters the branchial chambers must do so 
by way of the subabdoininal cavity, and that during life a 
cofistHUt ciicuiation must be maintaiued in this cavity; in 
the female, in uhich the special afferent branchial apertures 
are larger than in the male and the sababdouiinal cavity 
forms a spacious brood^potich, the constant cirealatiou of 
water in the latter must secure a more |)erfect aeration of the 
eggs than would otherwise occur ; there is no doubt, in fact, 
that we have here to do with a mechanism foi* securing the 
due aeration of the eggs simitar to that which exists in 
Enc^htdoiduB Atm$ir&ngi and other deep-water Brachyura 
(Attn* & Mag. Nat* Uist* (6), vii* pp* 266, et 267h 
wherein the branchial cavities coamiUnicate Witlt the brood- 
cavity by means of canals in the binder angles of the oephato- 
thorax and^ tlte ordinary direct oliannels being closed, water 
for laspirfttioii is derived from the brootUeavity. 

The rostrum is oompiOssedi and presents four longitudinal 
spiny ridges*^ne dorsal^ two lateral, and one ventral ; the 
opines of these are all sharp, slender, forwardly curved said 
iiicline<L and decrease in Imigth from the base towards the 
obsoleteiy bifid apex of the rostrum* The dorsal ridge is 

20 ^ 
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continued to the posterior margin of the carapace j its spines 
are larger, more con^preased, and less inclined, though more 
curved, than those of the rostrum, and suhcqual, with one or 
two shorter and slendeier ones intercalated between them here 
and there. In addition to the dorsal ridge the carapace bears 
on each side tour other longitndinal rows of spines : the first 
of these juns quite close and subparallel to the dorsal ridge 
from one end of the carapace to the other ; the second com- 
mences with the anfenmilaiy spine, curves slightly down- 
'waids and then slightly upwards to the cervical suture, 
w hence it takes a stiaight course to the hinder margin, vuttning 
parallel to the dorsal lidgc; the third consists of the antennal 
spine and of two spines on the posterior half of the cephalic 
portion of the carapace ; the fourth, of five or six spines com- 
mencing with the branchiostcgal spine, and runs along the 
middle of ihe prominent efferent branchial canal, and like the 
second Ims its spines connected by a ridge. 

The surface of the part of the branchiostegite coinciding 
with the subjacent branchial chamber is raised into a longi- 
tudinally oval convex-topped elevation, which is fringed at 
the edges with strong spmes and bears an irregular vow of 
five or six along its middle. Between the branchial eleva- 
tioti and the almost horixontally inflected portion of the cara- 
pace are some smaller spines roughly in the same straight 
kne with those on the efferent branchial canal. 

I'he abdomen is aimed along the middorsal line wdth a 
spiniferous ridge similar to that of the ceplialothorax and 
extending almost without inteiruption from the We to the 
apex, being absent only in the basal half of the fifth tergmn, 
on the sides of its terga and pleura with symmetrically 
arranged spines similar in form to those of the dorsal ridge, 
and on the edges of each of its pleura with several ex- 
ceedingly long and slender needle-like spines, besides smaller 
ones ; the numbei, form, arrangement^ si^c, and direction of 
these spines, which vary within small limits in all of the 
above les^icctB from specimen to specimen, will be best under- 
stood by leferencc to the accompanying figures. The first 
abdominal somite is produced in front on each side at tlie 
junction of the fergum with the pieuron into a short, stout, 
bifid, and incurved process, which forms the abdominal ele- 
ment of the thorscico-abdoroinal hinge, and is received into 
the groove in the hinder margin of the side of the carapace 
already described. The pleura of the second abdoemnai 
somite are much more expanded in the female than in the 
male. ^J'he telson is elongate-triangular or obolavate in out- 
line, its margin being at first rounded and then tapering m 



2fi0 

stmight or very slightly concave lines to the triangolar apex ; 
its dorsal surface, winch is covered with a furry coating of 
minute appressea spinules, is transversely convex and Tra- 
versed longitudinally by a deep groove, while its ventral 
surface is deeply exciivatovl gutter-like and glabrous. 

The eye-peduncles are very small and immovably re- 
tracted oulwaids against the extraorbital angle, being anky- 
losod at base to the ophthalmic sternum ; a distinct con- 
striction limits off a wider and almost spherical apical or 
corneal portion from a narrower basal portion ; the latter 
bears on its inner and inferior side, near the base, a minute 
papilla ; the corneal portion is smooth and polished, and does 
not exhibit the slightest trace either of auperticial faceting or 
of subjacent pigmentation ; the ejres apj>ear, in fact, to 1;:^ in 
exactly the same degenerate condition as those of Nephropsis 
Stewartiy and it is ceitain can be capable at most of appre- 
ciating difference'^ in the intensity ot the light. 

The peduncle of the antennules is subcyliudrical ; its first 
joint is about equal to the two remaining joints taken 
together, crested on the infero-intc! nal maigin, the crest 
lunning into an acicular spine some distance iroui the apex, 
and produced at its outer base into an oval digitate scale-likc 
process; the second and third joints subrqual, tlie latter 
armed with an acicular spine about the middle of its extero- 
supeiior face; flagella equal in len;^th, the outer the thicker 
(much the thicker in <J), and bearing olfactory filaments to 
within a short distance of its extremity. 

The second joint of the antenna is armed with three spines 
on the outer apex ; the scale is a narrow, firmly ohitinized. 
oblong plate, wdth an acute triangular aomewnat inturned 
point ; it is strengthened and stiffened not only by its greatly 
thickened outer margin, which terminate some distanoe 
from the apex of the part in a prominent spine, but also by a 
stout midrib and a slight thickening of the apical and inner 
margins. The flagellum is very long. 

The mandible is very distinctly divided into molar and 
incisive processes by a deep and almost rectangular notch, in 
which the palp is lodged. The incisive process is a thin, 
excessively sharp, and slightly recurved knife-like plate. 
The stout molar process may be described either as an irre- 
gular four-sided prism with one angle broadly rounded off or 
as an imgular three-sided prism with one side convex ; its 
trapeaoidiu or subtriangntar masticatory surface is concave 
with sharp edges. Ine palp is robust, two-jointed} the 

r , with the greater part of the inwardly directed outer 
of its oval terraiuid joint, is beset with stiff Betm« 
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Tlte coatonoAite of the fiiet niexillie i« much eHoirter Md 
ivider than the Imaipoditc ; the endopodite is a shorty simple^ 
and undivided finger-shafied joint with a few setie on its 
outer apex, and the cxopodite appears to be represented by a 
iiimly chithiiaed round coiichotdal plate^ the convex faee of 
which is tinned downwards and backwaras. 

The eoxojjodite of the second niaxilla3 is but Httle shorter 
but much nanower than the basipodite, not extending nearly 
so far towaids the middle line; the basipodite is subdivided ; 
the endopodite differs from that ot the first maxillas only in 
being somewhat larger; tlic anteiior lobe of the scapho* 
gnathite is much broader than the posterior lobe, in which the 
apical fringe is develo^d into excessively long and fine eetas* 

In the first maxiliipedes the coxop^itic plate is rudi* 
meiitary and fuiuished with limp hairs, the tnuctional jaw 
being entiiely formed by the basipodite ; the endopodite is a 
nariow slightly emved and knife-like pointed plate, the exo- 
podite is a broad and abruptly incurved falciform plate, end 
the epipodite is two^leaved. 

The second maxiliipedes have only five distinct joints, the 
third and fouith joints of the typical malacostracous Umb being 
indistinguishably fused together; the first joint bears a til* 
angular epipodite, the second a long, tapering, undivided and 
membranous exopodite, the third is about as long as tbe 
second, but only about half its thickness, the fourth is short, 
about half as long as tbe third, the fifth is bioadly subtri^ 
angular and does not enter into the foimation of the functional 
jaw, which is wholly formed by the very short and broad 
w eilge-shaped sixth joint. 

The exteniol inaxilli|)ede8 present onl;^ five distinct joints, 
the sixth and seventh, as well as the third and fourth, joints 
being indistinguishably fused together. The first and second, 
which are ankylosed together, aie shoit, stout, and subequal i 
the fiiwt bears a small oval and subpednnoulated hard process, 
probably representing an epipodite ; the secohd^ a ftageilar 
exopodite, similar to that ot the second maxiliipedes ; the 
third joint, forming the functional jaw, is an obefavate com* 
pressed sou rite, and is strongly curved to the configuration of 
the underlying appendages ; its inner margin bears no fringe 
of setaa ; the toUTth and fifth joints are iriender, cylindrical, 
and fringed with narrow, transverse, soale>like rows of setss 
cm the inner edge ; the fourth is a little shorter than the third 
and exactly half of the fifth, which latter is almost itmight| 
and tapers beyond the middle of its length venr slightly and 
gradually to a bluntish pcint bearing a few stiff sci«e. 

The legs of the first pair are bunt upon the same plan as 
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^liese of the Cran^onidaQ, vrhich they doaeiy resemble^ and 
from which they chiefly diflfer in their aciaaora««likeaac:tremity. 
They present but six distinct true jotntSi one of the blades of 
the terminal scissors having to be interpreted as a movably 
aiticulated prolongation of the pro|)0<lite^ and the third and 
fourth joints being all but indistir^uishably fused together* 
The fiist two ioints are short. The tliird j^unt, which is 
strongly curved like the corresponding joitit of the external 
inaxiUi{>ede| increases slightly m thicxness from the base to 
the apex, where its upper margin is piolonged into a sharp 
needle-likc spine preceded by a few apinmes. The fourth 
joint, slioi*t and obconiC| also bears a similar spine in corre* 
spending position. The fifth joint, or propoaito, is oblong 
and somewhat compressed, it l>ears at the distal end two 
equal and movably articulated toothed knife*liko blades*— 
one answering to the fixed prolongation of the propodite, the 
other to the dactylopodite of the typical crustacean chela,— 
which are evidently ca{kable of playing upon one another like 
the blades of a pait oi scissois or shears. 

The legs of the second pair arc also only six jointed, the 
tliird and fourth joints being all but indistiuguisuably fused 
together. Tiiey differ remaikably in form from tho preceding. 
The first two joints are as in the legs of the first pair. The 
third joint is a cyliudrical rod armed wdth a tew minute 
spinulcs on the u}>per margin, which terminates in a sharp 
spine. The fourth joint is also cylindrical, but shorter and 
niuch thinner than the preceding, and unurinod. Tiie fifth 
joint, likewise cylindrical, is about half as long as the pre* 
ceding and tapers slightly to ita apex, where it nears a com- 
pact !y coned pencil of possibly expansile seise. The sixth 
loint is a minute, transversely elongated, nodular rudiment, 
lodged in a notch of the upper and outer margin of the distal 
end of the propodite. 

The three remaining pairs of are quite different from 
their predecessors, and arc substantially alike, differing; from 
one another only iu length and in the degree to which the 
imuoti of their tliird and fourth joints has b^n carried. They 
are typical ambulatory limbs. The second only slightly 
exceeds the first, while the last, owing mainly to the great 
elonmtion of its propodite, greatly exceeds the second in 
length. They ^e roughly cylindrical and are armed below 
and on the conti|mous parts of their sides throughout with 
sharp spinulcs, n^ich in the fourth joint or meropodite assume 
an arrangement in two rows on the ventral edges of tiie 
joint, while the apices of the meropodite and of the obconic 
carpopodite each bear one median dorsal and at least one 
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Utei^l oiitBtiittdmg jiptne^l^^ thEn the ro«t. In the teet 
ef these legs the third joint is fixedly united to the fourthi 
the division between tjie two perfectly^ retaining lt» primitive 
dktinctness ; in the second the union is more perfect, but the 
division may be readily made out on the inner side ; while in 
the first the union is more perfect still, and the primitive 
distinctness of tlje parts is scarcely traceable; so that the 
(usion of the two joints in question becomes more and more 
iierfect as we pass from behind forwards until at last it is no 
longer possible to distinguish them. The compound joint is 
curved, like its predecessors in the series, to fit the convex 
vential surface of the thorax. Their terminal joint forms a 
stoutish curved and acuminatcly-pointed claw. There is no 
tiace either of epipodites or of exopodites on any of the legs. 

The protopodites of the abdominal appendages are long, 
l>eing more than half the length of the rami in the first pair, 
and less than half their length in the sncceeding pairs. The 
apical half more or less of their carinated outer margin is 
aimed with small spines, which increase in length towards 
the apex, near to wliich there is usually a single spine that is 
much larger than the rest. Near their base on the posterior 
face a transverse suture divides them into a long distal and a 
short and incomplete proximal joint. Their rami are all 
long-lanceolate and undivided membranous plates, with the 
exception of the inner ramus of the first jmir ; this is in both 
sexes only al)out one third the length of the outer and is 
pyriform or obclavate in outline ; fiat and fiexiblc and fringed 
with Betas on both edges in the female, it appears convex and 
stiff and glabrous and somewhat subulate or acuminate in the 
male, owing to the apical half more or loss of its edges being 
folded up into a soit of tube, and owing to the fringe of its 
outei margin being reduced to short and simple set® ; tlie outer 
lainuB of the first pair is in both sexes narrower than eitW 
of the rami of the succeeding pairs. In the appendages of the 
second to tlie filth pairs inclusively the inner ramus is shorter 
and narrower than the outer, and is furnished near its base on 
the inner side with a short cylindrical appmidiof tniernaf pro- 
vided at its apex with minute hooks tor attachment to its 
fellow of the opposite side. In the second pair in the male 
there arises from the inner ramus, in front of and slightly 
internal to the apptndix interna^ a tapering finger-shaped 
appendix mmouUmj and the second joint of tlm protop^ite 
is subdivided by a false joint into two approximately equal 
parts. 

The rami of the sixth pair of abdominal appendages am 
firmly ohitinised, rigid, oval plates, the outer almost twice the 
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wiilth of tho inner ; the loniior t« arrongtltened by a stout 
midrib and hy a thioketiing of the outer margin, wiitcli ter« 
minates a good way from the apex in a prominent sinife of 
the same sisso and character as ttiat of the antennal scale; an 
inflexible dimreRis extends inwards from the base of this spine 
up to the midtib. The inner ramus is strengthened by a 
sinnlar midrib, from near the base of which a ridge extends 
obliquely inwards and backwards to the inner margin. 

liie legs of tlic first to the third pairs of opposite sides 
touch one another in the middle line, and their sterna are 
licncc invisible without dissection ; those of the last two 
{mils, on the contiajy, are wider apart and their sterna are 
plainly visible and have the form of an inverted Tl\ the cross 
stroke of which is, in the hinder and larger of the two, pio- 
duced toruards, between the bases of the legs of the lust pair 
and over its own down-stroke, as an acute angular ( (J ) or 
semicircular ( ^ ) plate, beneath the sides of which the genital 
apei tores can in the male be concefded. 

'rhe branchial lormula is as follows : — 

Hoiiuies and 


their Podo* Artliro- I'leuro- 

Appendages. branchiee. branchin*. liranckia^ 

VII.. . 0(cp) 0 0 «0-fep. 

Vm.... 0(rp.) 0 0 «i04-^y^ 

IX 0{if//.r.) r. 0 

X 0 r. 1 « 1 4*r. 

XI 0 r. I art-f-r, 

XII 0 r. 1 acl-hr. 

XllI 0 r. 1 mj^r, 

XIV..... 0 0 I mi 


86. [PsaKdopus Tluxleyi^ sp. n. (PI. XIV. figs. 1, 2, 7.) 

$ . Htouter. Thoracic and abdominal sterna unarmed. 
No tubercle between the last spine of the dorsal ridge and 
the posterior margin of the carapace. 

Colour ill life brilliant old-ivory white or Btraw«’Colour. 

millim. 


Total length from apex of rostrum to tip of teloon in 

a atraight line 141 

l^ength of rostrum from supm-orbitiil maigiti in a 

atrai^tline 61*5 

Length of oatapaoe iVom snprarorbital to posterior 

mac^ «... 28*5 

Length of abdomen firom middle of anterior margin 

of first tengtim to tip of telson 65 

Length of teuKin 10*6 

Length of antoxnial aoale 4 . . 21 

W^thof ,, „ 6 

f.(€ngih of antonuulary flagoBa 87 



A wigk ovigerOQn female vtm taken on April 12, 168ft, 
7^ tnilea east of N. Ctuque Island, Audamau Sea, in 480 
fathoms. 

It carried twelve very large eggs, which in spirit measuve 
no less than 3*8 x 2'7 millim.] 

36. Pkaltdopua miniventritf. sp. n. 

(PI XIV. figs. 3^6 n, 8; PI. XV. figs. 1-10.) 

<y ? . Slerifleror. Two posterior thoracic and all the 
abdominiil sterna with an erect spine in the middle line. A 
conical (uhercle between the last spine of the dorsal ridge 
and the posterior margin of the carapace. 

Colour in life deep-sea pink with w’hite points. 

Male. FeiuaW. 
millini. uiilliru. 


Total Iftiifrth fit>m nj^x of rotitrum to tip 

of toUiou in a straight lino IOC 1^8*5 

Jjongth of rtM»irum from supraporbihil 
margin in a straight line (up gone in 

nial^) * 40 r>l'5 

l.ongth of carapace from siipra-orbital to 

posterior mfirgin 20 25 

LengU) of abdomen from middle of an- 
terioi* margin of first tergum to tip of 

telson 47 59 

Length of telson . 1 *> 18 

Length of antennal scale 1C 19 

Width of „ „ n 

length of nntennulary flagella 37 35 


An adult male and female, with one young specimen, were 
obtained nt Station 116, 405 fathoms. 

A small pair, in which the rostrum is much larger in the 
female than in the male, have come to light in tlie sorting of 
past seasons’ collections. They were tii^en 8 miles S.K. of 
Cinque Island, Andaman Sea, in 500 fathoms. 

Colour in life more of a lK)ilcd lobster tint ” [e, e, than 
other Crustaceans obtained at the same time and described in 
the same notes as pink and blood-red], deepest on the 
spines” (O. Af. Otha), 

EXirfuANATION Ob' TIIK PLATi:S. 

• Platb XIV. 

JPlfg. 1. pBvHdoput Jluxliiyif J , from the left side. Nat aiste. 

Fig, 2. The caudfil swimmeret of the samo^ from above. Nat. »isQ. 

Fig, 3. P$(didopu9 $ . Peduncle of the left antennulei fhwn 

above. X4, 

Fiff, 4. Left aiiteimal scale of the aamo, from abo^e. Kat. siie. 
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t. l4«ft of tfa« 0 v$t 0f tbo ISi^m tko outndo* x4. 

^ 6. log of th« aeeoud pajur of tlie aamo, fi^ona th« outaide. X 4. 

^ . 6 a. ApoK of propodito of to *liow ttia rudimentary nodular 
daciyiopudiie. 

JMijy. 7 PuffUmpm i/Urlryt, Iflnrt tko^ie stomum with b isoa c)f loga of 
la»t pair of fomaie. Kat. diso. 

JFlo. 6. p9aHmmu$ Moimventrk, loft thoraeic eteraum with leg baikoa of 
male. Nat mse. 


PjLATtt XV, 

JFtaa 1,1a. 7 r/umivn^m, mandible. X6. 

2, First maxilln. x 5. 

3. Second ninxilla. X 3. 
i. First mazillipede X 6 

5 Sf*roiid maxillipedo, X6. 

<3. Third niaxilUpede. x 2. 

i'lj/. 7. Left abdominal apiiendage of the first pair in female. x2 
8 Jutjft abdominal ap|>en(lMge of the second pair in female X 2* 
Fiff, 1), l^ft abdominal appendage of first pair in male x 2. 

JFV. 10. Left abdornmal appendage Of second pair in male. x2. 


XLll. — Dt$criptwn of a new Genm and $ame new Spec fen of 
Heterocerm from Central Amenca, By IIerbEUT Druck, 
F.L.8. 


Fatn. J^geriidie, 
iFuEKiA, Fabr* 

Algeria armamta, ap. n. 

Primariea and socoiidaries hyaline, with a slightly yellowish 
tinge^ the costal, outer, and inner margins of the pritnarica 
edged with yellowish brown, the veins of both wings yellowish 
brown, those of the secondaries being the darkest ; the fringe 
of the secondaries dark brown* Tlie underside of both wings 
light yellow. The palpi and front of the bead yellow ; the 
antennsB dark brown, yellowish at the base ; the thorax and 
abdomen blackisii brown, with a yellow line at the base of the 
abdomen : the anal tuft yellowish brown ; the legs orange, 
banded with black. 

Exmnse iticln 

i/ai. Mexico, near Durango city (Becker). 

A fine speoies^ veiy distinct from all others known to me. 

JSgeria maurdia^ sp. n. 

This species is allied to Mgtria trgphonformis^ Walker^ 
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from which it diffem aa follows primaries and sooon* 

daries are quite byaliuei with the streak at the end of the call 
and the spot at the apex bright orange-red in’jtead of pale 
yellowish brown j the head, thorax^ and abdomen black 
instead of yellow, as in JF. tryphonifhrmiB ; the anal tuft 
large and bright orango-red; antennie black; palpi orange. 

Expanse I inch. 

IJah. Mexico, near Durango city {Becker). 

MELirtA, Hilbn. 

MeliUa Beckertf ap. n. 

Primaries greenish brown, very thickly irrorated with pale 
green scales, the fringe greenish brown : secondaries hyaline, 
with ail the veins bright orange-red, the marginal line black, 
the fringe dark brown. The underside of the prim tries pale 
yellow near the apex, which is greenish brown ; the secon- 
daries the same as above. The head and thorax greenish 
brown, the same colour as the primaries ; the palpi yellow ; 
anteiinfc black ; the abdomen blackish brow n ; the anal tutt 
yellow ; the hind legs long and very thickly clothed with 
hair, that nearest the base on the outer side being pale yellow, 
that on tlie tibia and tarsus black on the inner side, bright 
orange on the outer side, almost white close to the ungues. 
The underside of the abdomen is banded with yellow. 

Expanse IJ inch. 

Bah. Mexico, near Durango city (Becker). 

This fine species is allied toM. eutyrinijbrmis^ Hilbn., from 
wliicli it is at once distinguished by the orange-red veins of 
the secondaries and much paler green primaries. 

Fam« SatamiidiB. 

MetoSAMIA, gen. nov* 

Male. — Head rather small. Thorax broad. Abdomen 
short and thick, not extending to the middle of the inner 
margin of the secondaries, Antennm very deeply pectinated, 
more so than in the genus Samio^ Palpi very minute ; legs 
stout and rather short, thickly clothed with hairs. Primaries 
with the costal margin very much arched from the middle to 
the apex, which is very pointed, the outer margin very deeply 
concave and deiitated l^tweea the veins; the anal angle 
rounded; the inner margin straight; the cell very broad and 
much shorter than in Samim. Secondaries : the costal margin 
very much rounded to the apex, which is quite poiutod ; the 
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otrter margin iciecpiy concave to the middle, then almost 
straight to the anal angle, dentated slightly betvreon the 
veins ; the inner margin slightly carved from tlie abdomen, 
the anal angle rounded. 

Type Afeio^amia Oodmant, 

ikUurnia montczuma, Salld, will also come into tliis g(‘nii». 
Both HpcoicB will be figured in the ^ Biologin/ 


Metcmamia Godmnnl^ sp. n. 

Male, — Piimaiies and Secondaries uniform blight orange* 
brown ; primal ics with neaily two thirds of the costal margin 
bioadly edged with gicyish brown, thickly in orated wdtU 
white scales ; a large white spot at the base of the wing close 
to the thorax ; a large V white mark at the base of tlie cell 
ami a large h\ aline oval spot at the end of the cell bordered 
with pale yellow and edged with a very fine black line ; a 
pinkisli-nhite line pm tly crosses the w ing near the base ; a 
rather wide black submargiiml line edged with pinkish-white 
scales extends from the costal margin close to the apex to the 
inner margin just above the anal angle : secondaries crossed 
below the middle from the costal margin to the anal angle 
by a black line cori'csponding to the one on the primaries, 
but only edged with pinkish-white scales from the end of the 
cell to tlie anal angle ; a small hyaline S}H>t at the end of the 
cell bioadly bordered with pale yellow, edged with a rather 
wide black line, the black tine on the umiersidc being divided 
into two by a nanow line of bluish- wliite scales. Under- 
side : both wings reddish brown, thickly irrorated round the 
outer margins and at the base of the secondaries with black 
and piiiki^- white scales, The head, front of the thorax, and 
base of the togulas greyish brown, thickly irrorated with 
white hairs; the thorax, abdomen, tegulie, and legs bright 
orange-brown ; the antennae pale yellowisli brown. 

Expanse 7 inches, 

i/oo. Mexico, Oaxaca (K /). God man). 

"Jhis very grand insect was obtained by Mr. Qodman 
during his last visit to Mexico, 1 at first thought it might 
possibly be the species described by Halid as Satarnia monte-- 
zuma I but having recently received a careful drawing of that 
species made from the type, and since tiien a very fine speci- 
men of that species, it at once proved that the insect I nave 
very much pleasure in naming after Mr. Godman is exceed- 
ingly distinct 
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Telea, Httbn* 
lefea aurelta^ gp. n* 

Male . — Piimarieg and secondaries pale fawn»co)otir ; pri* 
inarieg crossed from the costal to the inner margin fay a 
veiy wide black band^ edged on both sides witli a waved black 
line, which is edged on the inner side with pink and white 
scales; tlie costal margin thickly irrorated with while scales 
frorn the base almo^it to the apex ; the apex streaked with 
pink and white, with a rather lar^ black spot on tlie costn) 
margin ; a large hyaline spot at me end of tlie cell, bordei’ed 
with reddish fawn-colour and then broadly with black, the 
basal half of the black ring being thickly irrorated wdth bluish- 
wdiite scales j a narrow, straight, fawn-coloured lino extends 
from the costal tnatgin close to the apex to the inner margin 
above the anal angle : secondaries, the central part of the 
wing dusky black : a large hyaline spot at the end of the cell 
yciy broadly liomered with deep block, which is thickly 
irrorated on the inner side w ith pale blue semlea } a aabmar- 
ginal pale fawn-coloured line extimds from the cxistal mirrgin 
to the anal ai^e. Underaide pale fawn-colom, thickly irro- 
sated irilh white scales, with tne tnarkic^ very similar to 
those above, but of a dark brown colour. The head, underside 
of the thorax, and legs dark browm ; the collar and front of 
the thoiax greyish white, the thorax and abdomen pale fawn- 
colour, the antenna yellowish brown. 

Bxpanso 5| inches. 

Bab. Mexico^ near Durango city {Becker), 

This species is very distinct from any known to me. 


Fam. Hapialidm. 
pHASsns, Walker. 

Pha$»ye marciue^ sp. 

Primaries pale greyish brown, thickly marked with grey 
and darker brown lines; a double row of blackish^bro wn 
elongated spots crosses the wing from the costal margin near 
the apex to the inner margin, and a row of elongated curved 
lines extends round the outer margin from the apex to the anal 
angle ; a rather long metaUie gold streak brolten into tfaiee 
spots at the end of the cell, beyond which, nearer the outer 
niaigin, are two very minute metallic gold dots : secondaries 
pale greyish brown, palest at the base, with several iudlsf»uet 
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markings on the costal margin close to the apex. The 
head^ thorax^ and abdomen pale greyish brown. 

Expense 4 y^ inches. 

i/ao. Mexico, near Durango city (Becker) » 

A fine distinct species^ allied to P, argent\firue^ W'alker* 


XldlL— ^Oisrrruttons on the Dentition of ManimaU^^ 

By W. KiJKBNTHALt- 

We do not yet jiosscsm a satisfactory explanation of the tooth- 
change of Mammals, as was shown by M. SclilosserJ only a 
shoit time ago. 

Tlie coin(‘elme tlial both scries of teeth have l)cen deiived 
fiom tlie Keptiles is at once opposed by a number of state- 
ments, accoi ding to Minch in the lower orders of Mammals 
tooth change is cither entirely absent, or, as in the case of 
the Marsupials, is eoufiued to one premolar. If lower’s § 
hypothesis, alteiwaids considerably expanded by Oldfield 
U homasll, that the milk-dentition represents a fiesU acquisition 
on the part of the liighei Mammals, and that the permanent 
series alone is the oiiginid one, could therefore bo supported 
by many weighty reasons. From among the large number 
of views whicli differ from this in more or less material points, 
1 will here merely allude to that of Bauniel], according fo 
which both scries of teeth have had merely a secondary origin. 
For Baume supposes that owing to the shoitening of tbe jaws 
which set in in the course of the evolution of Mamuiab, the 
origtfially numcious and similar teeth could ito longer find 
room in one series, so tiiat a poition Cft them became displaced 
and were able to appear only later on, as the permanent 
dentition, 

a I iuteud to give sdstsiM ex|io«ltioa of the jaeeent iaveetigstlons in 
the seoond volume of my * Vargieicheod-auatoniisclien und eutwiokeiungs- 
geBehkhtlichen IJtttsmmhuugeu au Waltieren* ( DenhAchnften der 
medix^-naturw. Ofaellmlwff in Jena, Bd. Hi.). 

t l^mdamd fievm a separate impreediott from the ^ AnatxHmecfasr An- 
yi. Ja^nvang ao. pp* 304-370, 

^ fM^Schloeeer, ‘‘Ifie MilelibesahUuiigderBlutgoHere ” Iholog, Centmbi. 

I W, H. FtowejD the dev<d0pmeitt and auceeselon of the Teeth m 
the »ii Trane., 3307. 

D 0. Thomaa, **On the homologies and euccfesion of the Teeth in the 
DstyuridWi with an Attempt to trace the history of the evolotiou of the 
Mamm^iirn Tesifc in genen^ * Phil. Tnme. 178, up. 443-^, 

4[ Baume, Vereuch eiaer Bntwickelsiigegeichichu^ d«$ Gehiiieii 
Lelpeig, 183S. 
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Baumo^ lik© many other inra«»tij^tors^ therefore iregarda aa 
the original form a dentition consisting of numerooa similar 
teeth) and consequently starts from the Edentates and esne* 
cially the Toothed Whales as the primary type ; I therefore 
commence by examining the latter. 

Tooti!EI> Whai^es: The Toothed Whales are very gene- 
rally consideied as homodont; Weber^, however) is right in 
considering the tusk of the Narwhal and the lower canine of 
the Ziphioids to be vestiges of a former dissimilarity of denti- 
tion. In an embryo of Phoemna communis of nearly full tirnO) 
I find a lietciodont dentition tolerably siiarply marked, since 
out of the twenty-five teeth in each half of the jaw, the pos- 
terior seven have two and sometimes three cusps. 

If on the one hanil it is open to doubt whether the Toothed 
Whales have an entirely liomodont dentition, nevertheless oa 
tlio other it has been regarded as an absolutely certain fact 
that the Toothed Whales are monophyodont, and that the 
single series of teeth which appears belongs to the permanent 
dentition. Weber, who adopts afresh an idea previously 
expressed by JuUnf? alone in suggesting the hypothesis 
that the dentition of the l^ootlied Whales comprises both 
series of teeth, which, owing to the enlargement of the jaws, 
were all able to appear at the same time. 

My investigations in this direction so far embrace a coa» 
siderable number of embryos of Beluga leuoas, (tlohioeephalus 
melaa^ and Tursiops tursw ; this is what I have discovered : 
The dentition ok the Toothed Whales is a thub milk- 
dentition, or, better, it belongs to the first dentition, which 
is permanent. Irrefr^able proof of this is furnished by 
the appeamneo of rudiments of second teeth internally to 
those which (>ei*sist ; it is true that the former are consider** 
ably smalle) and do not reach the surface, but they neverthe** 
less possess a distinct crown of enamel, and even the charac- 
teristic enamel pulp. 

In the Toothed Whales, therefore, the germs of both 
dentitions arc found, and this cuts the ground from beneath 
those hypotheses which start from them os typical monophyo* 
dont animals ; Weber’s hypothesis, also, is no longer tenable. 

WHAiJflBOKE Whalee: Tbc Whalebone Wlialcs, for 
which, since they have genetically nothing to do with the 
Toothed Whales, I claim a special order within the Mamma- 

• Weber, ^Studien uber SSugetiere Jena, 1886, p. 196. 

t Oh. Julin, ** Hecherohee sur romification du msxuhure infSrieur, et 
Bur la conatitution du arsttoe dsotaire chas le fcotus de la Bakenopieta 
roHrutOf** Arch, de Biologio, 1880. 

\ Weber, op, eH, p 184, 



m 


DenkUiioh 

Han claga^) have, as is well known, germs of teeth in the first 
third of their fcetal life; these are subsequently absorhed. 
Among recent investigators Julinf mid Weberf widened the 
difference whicli Eschncht§ previously stated to exist between 
the nine anterior teeth and the posterior ones, by affirming 
that the latter are not sirnnly conical but have several cusps, 
and that the dentition is absolutely heterodont. 

My own investigations were carried out UDori thirty dif- 
ferent specimens of large jaws of foetal Whalebone Wliales, 
including ^fegaptera hoops^ Ftalannoptera rostrata^ Balceno- 
ptera S%l)haldii\ and Balmnoptera which were partly 

preserved whole and partly divided into series of sections 
made in the three chief directions. In the first place I dis- 
pute such a difference as has been stated to exist between the 
nine anterior and the posterior teeth ; the appearance of teeth 
wliich sccMu to have several cusps is, in my preparations ot 
older jaws, occasioned by the process of absorption, which 
begins at the tip||. 'fhe posterior teeth are somewhat more 
convex than the anterior ones, but througliout arc utinply 
conical, with the exception of cases, whicli are of qirte isolated 
oocurmicc, u here a pair of neiglibouriiig teeth are apparently 
fused together. The position of double teeth of this kind 
(three separate twth or even four may also be united together) 
acaretdy follows any definite rule ; in a few civses they also 
occur among the first nine teeth, and even on this account 
the;y cannot cori’esfiond to the supposed molars, according to 
Julin’s interprctatiofu Are these double teeth secondary 
fusions, or do they represent primitive conditions ? Embryo- 
logy furnishes the answer. A series of seven embryos of 
Bmatnoptera measuring from 43 to 82 cm in longtii, 

shows tnat the number of the double teeth diminishes con- 
siderably with increasing growth, wliile the number of the 
separate tooth-tips in each half of tlic jaw remains constant 
at fifty-three. In the youngest stages nine or even fifteen 
teeth are fused together ; in the following ones five, four, and 
three, and in the oldest only two. The same result, the 
diminution of the double teeth with increasing growth, is 
furuiabed by the comparison of younger and older embryos of 
other species of Whalebone Whales. It follows from this 
e W. Kukeathal, Uebw die Anparauug von Saugeiieren an d«« Lel^n 
im Wasssr/' Jahrbuehar, 1800; Ami. and Mag, Nat, Hi«t, 

Ber. tl voh vii. pa, 158-170, 
t unliu, /oc, eft 
1 Web<»r, he, eit 

{ Bsdnricht, * Uatersnehungon ulier die notdlschon Waltiere * : Z^eipaig, 
1848. 

ft Ptde also Pouchet et ‘‘Bar revolution des dents dijs Bab»n** 

ides/* Ootnpt, lleiid, Ac. Paris, tOit»e 94, no. H, pp, d40-545J. 

Ann* (k Mag* N. Um(* Her. ti. VM. ix. 21 
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that the double teeth represent an original eondition, and are 
therefore to be regaided molars, and luithor that cortlCAL 
TKETU, WiriT HINttLK TITS, AWI8K FROM MOLAU8 BV DIVISION. 
We ha^o thus learnt a method by which numerous homodont 
teeth aiise iioin a small number of heterodont molars t 
shall subsequently adduce the palteontological facts which 
substantiate such an oiigin of homodont fiom heterodonfc 
dentitions; 1 would here only furthei allude in all brevity to 
an analogous phenomenon which occuis in a Bearded Seal 
[Phoca hathata) fiom Spifczbei^»en. 

Owin^ to rneclianical causes (haid food, consisting of 
lnus^e]s, besides the hnal nuison, which is tlie incomplete 
taleifieation of the tcctlr) the niolais in the s|Keirncn bclore 
me liavo worn away, and, with tlie exception of the last, have 
( aeh bteonie inoie or less completely separated into two, which 
piesent an absolutely similar appcaiance; instead of live molars, 
we consequently find seven and eiglit unicuspid teeth. 

The results of my embr^ologicaT investigations decide the 
(juestiem whether the te<dh of Whalebone Whales belong to the 
first or the second series, in so far as they show that rudi- 
ments of a second series ol teeth are still piesout; the cord of 
epitlielmm in question is lor the most pait fused with the 
enamel^geim of the adual tooth, which therefore essentially 
torresfionds to the fiist series. The teeth belonging tlieieto 
resemble in lliis the so-railed true molars of all other maumials, 
which, as tiny have no precursors in the milk-dentition, arc 
assigmd to the second series, although they must be regarded 
as having aiiscn from the fusion of the rudiments of both 
dentitions. (In the case of the first molar this is often still 
distinctly demonstrable ; it is to be seen with especial 
clearness in embryos of Spetmophilue l^todacitflus. for 
instance.) 

I irfer the peculiar transformations of the dentition in 
pelagic mammals, which have just been described, to mecha- 
nical causes, terminating ^vith diminished calcification, which, 
as being necessary for the diminution of the specific gravity, 
is a phenomenon of very fivqueni occurrence in pela^ 
mammals, and, as has already been shown, also gave uie 
first stimulus wdiicli led to the occurrence of hyporphalangy, 
as w*eU as the loss of thcdeimal armature ot the Tootlied 
Whales^ 

* In my paper oa the Adaptation of Mammals to Aquatic Life (Zooh 
Jahrbuober, 1800 [Ann. and Alag. hc,cit.}), I explained tliew views in’ 
ffteater detail. Of the former presence of a dermal ai mature in Toothed 
Whales, which 1 inferred ftom guilds of comparative anatomy and 
embryology (Anat. Aitzotgef, 18t^, p. 287), 1 am now able to adduce 
palicuntologicnl proofs also. 
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KdentatkB: embryos of Danypus novetncuictuB exhibit the 
typical formation of successors for the first seven teotb; a 
successor is wanting only in the case of the last tooth. The 
occurrence of tooth-change in this animal has already been 
demonstrated by Tomes. Moreover in the lower jaw of the 
embryos I find not eight teeth, but eleven, of which the three 
first are smaller and do not cut the gum. I am now also 
able to mention a second Edentate which has mdimentsof 
two dentitions : this is Danypm villostia. This phenomenon 
consequently appears to be of very general occurrence among 
the ainiadilloes. Whether aclual tooth-changc really takes 
place is of no consequence for my purpose ; i merely affirm 
the nrescnce of rudiments of milk and second teeth. 

iiAUbUPiALH: Flower, who was afterwaids followed by 
Thomas, bases his hypothesis that tlie milk-dentition is a 
socnndaiy acquisition on the part of the lugln*r mammals, on 
what takes place in JIareupials, in which either no tooth- 
change or only the change of a third prernolar occurs. The 
dentition ot Alaisupials is very gcneially as^-igned to the 
second bcrics, and the precursor of the third prcmolar regarded 
as a milk-tooth. Aly own investigations upon this group 
have so lar extended only to the study of a series of young 
fcpecimens of Dtdelphys of diflereiit sizes. On the basis of 
these investigations 1 assert that TWK PEBMANKNT skt op 
TEETH !S Ti) JlJC ASSIONEll TO THE MU-K, OK PIKST PEHTITIOH, 
and that only one second tooth, the subsequent third pre- 
molar, oceniH. 1 can easily iuruish the proot ot this, as soon as 
It is granted, that the two dentitions aic also diKtinguisImble 
fiom the point i>f view of morphology, besides bei ig so from 
the physiological standixiint of the diflerence in the time of 
their appearance. The rudiments of the tw^o dentitions, 
which have a common origin in the pimitive dental (old, are 
so disposed, that the first set of teeth is developed from the 
outer one, and tlie second from the inner. Now my pmpa- 
rations show that this is the c^e not only in the third 
premolar, but that the tooth-rudituents lying in front of it, 
especially those of the incisors, also ^loasess on the inner side, 
blanching off from the neck of the eoithcbal invagination, a 
distinct ttvig of epithelium with a knobbed end ; and this 
must be regal ded as the eailiest rudiment of the onamei-organ 
of the second tooth. It at all events follows froiii this Siat 
the eiitii'e dentition of the opossums is to be ascribed to the 
first and not to the second series. The mainstay of the hypo- 
thesis of Flower and Thorpas, that the mllk-dentitioa has 
been seoundarily ac<;[uired by tlie higher mammals, is thus 
destroyed. 
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Tbe following concluBions result from the foregoing investi- 
gations into the dentitions of mammals. The rudiments of 
both dentitions occur not only in the higher mammals^ but 
also in the lower oideis of Marsupials, Edentates, Odontocetes, 
and Myatacocetes. Thk rskuest mammals were PlEHVO- 
DONT. The roonoj)hyodont and homodont condition of many 
mammals, e. g. the Toothed Whales, has been secondarily 
acquired. Within the mammalian class, ascending from the 
leanest to the highest forms, we see how the second dentition 
gains the up))cr hand more and more as regards form and 
iunction, while in the lower forma the first dentition is pre- 
dominant. In the rudimentary stage both dentitions are of 
equal value ; embiyology gives us no support for the often- 
expressed assertion that one of the two dental rudiments has 
aiisen in dependence upon the other; they are both sisters, 
w'hose mother is the simple invagination in the jaw, which we 
tcim the dental fold Zahnleiste ’). 

Now can we discover a bridge which connects the dentition 
of Mammals with that of their ancestors, the Reptiles ? 

There are no absolute differences between the mammalian 
and leptilian tooth, as has alieady been shown by Seeley *; 
not one of the chaiacters of the mammalian tooth is perfectly 
lonstant ; the loss of any one of them is an approximation to 
the leptilian tooth, and conversely reptilian teeth often 
af>^umed characters belonging to those of mammals. The 
leplacement of teeth moreover occurs in reptiles to a stilt 
guater extent than in mammals, since several scries of U»eth 
may follow one another, the rudiments of which, as in the 
case of the second dentition of mammals, are formed inter- 
nally to tlie first. The idea of deriving the dentition of 
mammals from that of leptiles therefore does not appear to 
me to be too iiaxardous ; of the several series of teeth which 
are found in reptiles, only two still persist in mammals. 

In conclusion I would subjoin the following attempt to 
explain the origin of molar teeth in mammals, while weely 
admitting its purely hypothetical nature. Owing to our 
investigation of tootn-germs in Whalebone Whales, we have 
become ac(|uainted with the phenomenon of the division of 
the molars m mammals, whose jaws become elongated, into a 
multitude of conically pointed structures, resembling the teeth 
of reptiles. Conversely^ have not the molars of mammals 
also arisen in this way, in that, in consequence of the reverse 
piucess, a shortening of the jaws, which the ancestors of 
existing mammals underwent in the course of their trans- 

V H. O. ** On the Nature and Limita of Beptilian Ohametsr in 

Mammalian Teeth/’ Troc Bov. 8oc. I^nd voh xliv, pp, 
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formation from reptile^like progenitora. a number of simple, 
conical reptile^teeth came together to form each mammalian 
molar ? Palaeontology is in favour of my view ; the oWeat 
known mammals, e. g. Trfconodon from the Upper Jura, 
exhibit molars of the typical structure requisite for our idea, 
each consisting of three similar conical tootb^segments, lying 
one behind the other and fused together. The admirable 
papers of Cope, Osborn, Schlosser, and others have shown 
that from the triconudont, that is the tricuspid type, the 
molars of alt mammals may be derived, 

A multitude of questions as to the specialization of the 
teeth within the various orders, tlie teeth with continuous 
growth, the formation of roots, &c., still remain to be 
answered ; I shall make the attempt to do this in a detailed 
account of my investigations. 

Jnna, June 5, IftOl. 


XLIV. — The Dentiticn of Didelphys: a Gontrihution to the 
Embryology of the Dentition of Marsufiah *. By W. 
KuKENTHALf* 

Ix the case of Didelphye the dental formula J J J is very 

generally accepted. The tooth^change is limited to one 
tootlu the last premolar, as was first discovered by Gervais 
and slower to be the case in Marsupials* By this discovery 
the older view that in Marsupials the whole of the teeth are 
replaced with the exception of the four molars was finally 
overthrown. The question, however, now arose as to how 
the dentition of Marsupials was to be regarded, t. «. whether 
it corresponds to the milk-dontition or to the permanent series 
of other Mammals. While Owen was rather inclined to 
adopt the former view, the latter was maintained by Flower, 

a Translated fietn a separate impreseion from the ^ Anatomisclier 
Anaeiger/ vi, Jahif^ng (Iwl), nos. and 24, pp. 658-066. 
t In a paper which was recently published in this periodioal, entitled 
^merkungen iiber die Saugetierbesahnung^ (Anat Am:. 
1861, p* [vwfr Observations on tbe I>entitton of Mammals/' 

pp. 27^-^]), I have already alluded to tbe chief result of my investiga** 
tmns, Wbidh fertned tbe subject of an address delivered on tbe dOth of 
May of the present year in tbe Aula of oor University. But, in com* 
quenae of the delay wbioh has arisen in the setting-up of my detailed 
•ta^emsKtts owing to tbe oompositnra’ strike, I am now induct to give 
betsmitb n soinewhiit closer proof of my nssertions, at least as regards tbe 
Marsupials. 
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thm laying the foundation of the theory that the milloden-* 
tition haa peen secondarily acquired by the Mammaluiy and 
occurs in Marsupials only in e single case (the third premolar). 
Although Flou^ei’s rlcduelion was by no means generally 
acce])tca, tlic conception of the Marsupial dentition as 
belonging to tlie pel manent or, to speak more correctly, the 
second series of teeth, was nniversally adopted. I'hus it is 
supposed by Winge*, who otherwise in opposition to Flower 
regards tooth-change as an old anangeincnt, inherited from 
tlie lower Veilclnates, that the milk-dentition in the Marsu- 
pials has been lost, with the exception of one milk-tooth, the 
pieeuisor oi the thiid preniolar. A higlier giade would 
theiefoie have t(» be assigned to the dentition of Maraupials 
than to that of the majoiity of Mammals. But if, Cv)n- 
trajy to all jnobability, it should appear that the Maisufnal 
teeth in question have never had precursors in the couisc ot 
either ontogeny or phylogeny, they would correspond to tlu» 
milk-teeth in other Mammals ; but they would be milk-teeth 
developed to such an extcuit that in respect of their form &c. 
tliey would have to be compared with the teeth of the second 
senes in other Mammals.” 

Our knowknlge of the dentition of Marsupials received a 
further and veiy muteiial advance in consequence of Oldfield 
Thomas’s paper ti in which the homologies of the various 
teeth 010 cletermined and the typical Marsupial dentition 
stated as eonsisting of 5 incisors, 1 canine, 4 premolars, and 
4 molais. Keduction set in, and gave rise to the dentition of 
the various Marsupials; that of DidelphyB arose in conse- 
quence ot the loss of the second premolar. The third pre- 
molar, w liicli is provided with a precursor, should therefore 
leally be termed the fourth premolar, Thomas follows 
Flower in regarding the milk-dentition as having been secon- 
darily acquited within the Mammalian class, and consistently 
follows out this idea. He himself points out that, besides 
other things, the possible discovery of the rudiments of a 
successor in the case of Marsupial teeth w^hieh exhibit no 
tooth-change would be fatal to his theoiT. 

It was this consideration which guidea me in my own inves- 
tigations. If in the course of development rudimentsof second 

♦ llerluf Wings, Om Pattedyreues Tandnkifo), isaer med Hensyn tU 
Taandernes Former,'’ Vidensk. Meddel. fra den naturh. Foion. in Kjdben- 
haviL 18S:2, jp. 52. 

t Oldfield Ihomaa, On the Homologies and Sucoossion of the Teeth 
iu the Dasy nridfe, with an Attem^ to trace the History of the £voltttioii 
of Mammalian Teeth in general,” rhilosophioal Transactioiui of the Eiiyal 
Soeii’ty (liondon, 1^87). 



DtHiftion ^ iJidcfIphyg* 287 

teetb should be present, internal to ruditnenls of teeth which 
are subsequently cut, the proof would thus be furnished that 
the senes of teeth which arrives at development belong^ not, 
as was hitherto generally believed, to the second, but to the 
first dentition. Thus it would be shown that the milk* 
dentition is not to be regarded as a new and secondary acqui- 
sition within the Mainmalian clasM. 

"I'lie vfjy fact that the thiid milk-pretnolar is cut at about 
the same time an the otlier prcmolais, wltereupon the molars 
apjiear, cfunmcncing fiotn the first, and that the third prcrnolar 
Mliich replaces it develops much later than the other teeth, 
es|>ecially than its two neighbours gives ground for the con- 
jecture that tlie third milk-preuiolar belongs to the same series 
as the rest of the teeth whicli aiesiluiited lu front of it. This 
difficulty of regaidiiig the tlnrd inilk-premolar and the other 
teeth as belonging to two distinct series was felt by Winge, 
wdu) believed he was able to remove it by explaining that the 
other teeth, in spite of belonging to the seei>nd dentition, are 
cut simultaneously with the single milk-tooth because their 
precursors aic wanting. Perfect clearness is naturally attain- 
able only by means ot an cmbryologieal investigation. The 
inatcriaf at my disposal connisted in the first place of a number 
ot lower JaAvs of young stages of JHiidphyn^ for which I am 
indebted to the kindness of Prof. M. Fiirbringer; my thunks 
arc also due to I>r. Kracpclin, the Director of the Natural 
History* Huseurn at Uainburg, who afterwards liaudod over 
to me tor treatment a number of well-preserved young speci- 
mens of DiddjthyA, through the heads of which series of 
frontal sections W6i*c made. The two sinallest embryos 
examined measured 1 centim. in length from the ramp to the 
nape of the neck. 

1 select the upjier jaw for the purpose of description, since 
the conditions in it are more dintiuct than those in the lower. 
Throughout the entire length of the upper jaw there runs a 
cord ot epithelium, the dental told Zahnleiste**), close 
beneath the epithelium of the cavity ot the mouth ; in trout 
it is not sharply separated from the epithelium ot the oral 
cavity, but farther back, on the contrary, it lies at w gi eater 
depth. The rudiments of the enameborgans of tlie five 
incisors appear as knobbed thickenings ot the dental fold. 
Nothing is yet to be seen of the invagination of the enamel- 
organ by the dental papilla } no indication whatever of the 
latter is as yet presented by the rudiments of the incisora. 
The eonneottve tissue surrounding the epithelial knob has 

a VUik Thcmiw, (w, cit, p. 462- 




Dmtflfon 


299 


Kitf. 7. 



E deaotoA th« rudimout of tlie eoamel-organ of the 8i>ooi)d teeth. 

Fig, 1 ■— Fiontal section through the upper jaw of a young 

meanuring i ceotim. from nimp to nape. The third premolar with 
the rudiment of the enamel^-otgan of the second tooth. 

Fig. Si.— The first and second incisrtre of the upper jaw of a voumr 
X}idelf)hy§ fi % ceuUm. in length. 

Fig« (h — ^Third incisor of the upper jaw of a young IhdrJlpi^ 2*5 oentim. 
in length. 

Fig. 4.-^Founli incisor of the upper jaw of a young 3 centiiii* 

in lengthy 

Fig. 5 lucUot of the upper jaw of a young JDiNefe(p%a 3 centim. In 

length. 


F%. fiu^TUrd piwmoler of tlie upper jaw of the fiooentitii. atage. 

Figi 7,^-Beooisf molar of the umr jaw of the a*2*eetttim, etega, 

Fig, 8.^itudimeot oi the mkOtSAtat of the second jnplar of the upper jaw 
at the S-eentim* ^tage. 

The figures eire itched ^h the help at the camem luaida. Figs. I 
and 8 with ZeUs*s ohjeotiTe 1> and eyepiecs no. 2^, reduced hy oiue half; 
figs. 2 7 with Zciw s otjertire A and eyepiece no, 2, i educed be one third. 
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become disMBcd in closer concentric straiulfl, and forms the 
earliest rudiment of the dental sac. The rudiment of the 
canine tooth is considerably larger ; in the free end of the 
enamel-organ there is a slight indentation corresponding to 
the rudiment of the dental papilla, which is beginning to 
appear, and which is recognbable as a number of close- 
packed cells. The first and second preniolars arc scarcely 
distinguishable from the dental fold, while the third pre- 
molar, which conies next to them, is the most developed of all 
teeth {vide fig. 1). The enamel- organ has assumed a cap- 
shaped form simultaneously with the coinmenceinmit of the 
development of the dental papilla. The inner epithelium (the 
cnaniel-inernbrane) cxhiliits the typical form of the long 
columnar cells, and the Cnamel-pulp likewise begins to 
develop. Internally to the wall of the jaw the enamel- organ 
becomes indented by an ingrowth of connective tissue and 
assumes a lobate form. Another series of sections from an 
embryo 1 centim* in length, the development of which is 
slightly more advanced, shows how the ingrowth of connec- 
tive tissue produces further back a complete separation of the 
inner epithelial knob from the outer one, the oiigmal enamel- 
organ. The lobe which is thus constricted off can onl^ be 
regarded as the earliest rudiment of the enamel-organ of the 
successional tooth. 

Shortly after this tlie dental fold comes to an end, without 
forming any further rudiments of eriamel-orijans. The third 
premolar is therefore at tins young stage far the most deve- 
loped of all dental rudiments, and already exhibits the earliest 
indication of the enamel-organ of the successional tooth, while 
the rest are scarcely differentiated from the dental fold. The 
conditions in the lower {aw arc precisely similar, though the 
rudiments are still leas developea. 

The next embryo selected for examination was considerably 
larger, measuring 2*5 centim. Here we find the development 
of the teeth greatly advanced. (Jommencing with the inotsors, 
we see bow a strong cap of dentine is di&rentiated by the 
odontoblasts. In tlic enamel<-organ the enamel-pulp has 
become almost completely obliterated owing to the vigorons 
growth of the dental papilla. The internal enamel-epithelium 
consists of veiy columnar and narrow cells regularly disposed 
side by side ; the external one forms a not altogether tiiiu 
layer of flattened cells above it. The continuity of the 
enamel-organ with the epithelium of the cavity of ^e mouth 
is still preserved ; at the same time^ however, we also notice 
how, in the ease of each of the incisors, from the tolerably 
broad neck a cord of epitheUam projects on the inner side of 
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the <Jental rudiment and has a mote or less distinctly swollen 
termination. The canine which follows has already attained 
a oonsiderahlo size ; nothing more than remains of an epithelial 
cord lying on the inner side of it is still to be seen. Its base 
has still not entirely disappearetl from the frontal sections^ 
Mhen the rudiment of the first preinolar is already risible 
above it. The latter also exhibits on the inner side u cord of 
epithelium with a rounded end running from the neck of the 
enamel-oigan. It was in vain tliat J sought in the gao, 
which occurs between this premolar and the ones immediately 
following, for a }ios 3 ible tooth -rudiment which had disapniwed, 
the existence of wdiicli has been rendered so probable by 
Thomas’s investigations: I found nothing whatever,* on the 
con tJ ary, the gap appealed to be relatively smaller than in 
the adult. The second premolar, wlucli Comes next (whidi 
is therefore the third aecording to Thomas), did not show the 
looked-for cord of epithelium, which only appeared a^atu 
beside the third prcmolar* The dental rudiment itself is 
already well develojied in all paits ; the epitlielial cord lying 
on the inner side of it ends in a knobbed swelling of consider- 
able size. This concludes the investigation of the premolars ; 
the next sections show us the conditions in the case of 
the molars. I was very much astonished wdien 1 saw inter- 
nally to the rudiment of the first molar also, a short but 
distinct cord of epithelium running close beneath the epithe- 
lium of the cavity of the mouth, and still more so when tiie 
second molar also exhibited a similar epithelial cord. The 
conditions here were very distinct : the short and somewhat 
bent neck of the epithelium of the enamel-germ gave off on 
the inner side a lateral cord, which was of tolerate length 
and which thickened at the end laterally, on the inside of the 
dental mdiment, into a knoblied swelling of considerable size, 
precisely as we saw in tlie case of the third premolar, la 
connexion with this attention must also be directed to the 
following points -The lateral knob of epithelium lies at a 
tolerable distance on the inside of the rudiment of the second 
molar, which has already completely developed its separate 
cusps : these have the same number and arrangement as in 
tlie adult animal. Hor^ver, the epithelial knob is absolutely 
lateral and not posterior in position : it has already disappeared 
in sections in which the rudiment of the second molar is still 
distinct^ present, Budiments of teeth beyond the second 
molar aye not yet to be found. 

1 am now able to fimiish abundant confirmation of the 
foregoing resultSi in consef^uence of the examination of two 
stages somewhat more advanced in development and measuring 
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S And 3*2 centim. fi-om ramp to nape. Tiio epithelial oorda 
and their knobbed swellings are traceable with the utmost 
dietinctneas on the inside of the dental rudiments {oidk 
figs. 2-7). 

We now come to the interpretation of the facts observed. 
In all three larger stages we see the denial rudiments dis- 
tinctly developed, and moreover an epithelial cord running 
dose to and on the inside of thern, which arises from the neck 
of the enamel-organ and is provided with a swollen free end. 
In these lateral cords of epithelium we have before us 
PERFECTLY TYJnCAL RUDIMENTS OF THE EARLIEST BTAOES OF 
TDE ENAMEL-ORGANS OF SUCCESSIONAL TEETH, and they are 
indicated with special distinctness in the case of the whole of 
the incisors ; remains of these rudiments are also seen in the 
case of the canine as well as in that of the first molar, and it 
was only in the case of the second premolar that I did not 
succeed in discovering them. A valuable subject for com- 
parison is furnished by the third premolar, to wliich a succos- 
sional tooth actually appears later on. Now the rudiment of 
the enamel-organ of its successional tooth agrees so entirely 
with that of the rudiments of the other succeasional teeth that 
there is nothing to prevent their bomologization. The dis- 
covery of rudiments of suecessioual teeth in the case of teeth 
other than the third premolar, which Thomas himself declared 
would be fatal to his hypothesis, has therefore been achieved, 
and moreover not in the case of one, but in that of almost all 
teeth. It is for the present a matter of indifference to us 
whether these enamel-organs of the rudiments of suecessioual 
teeth undergo still further development or become rndimeotary 
at an early period ; in any case the nature of the dentition of 
DidelphyB^mAj as I shall immediately add, in all probability 
that also of tlie rest of the Marsupials, is settled. The 
PERMANENT DENTITION OP THE MARSUPIALS BBLONOS TO THE 
FIRST SERIES, THE MILK-DENTITION; RUDIMENTS OF THE 
SECOND DENTITION ARE ACTUALLY PRESENT IN AN EMBRYONIC 
CONDITION, BUT WITH THE EXCSEPTION OF THE THIRD PRE- 
MOLAR IT DOES NOT CUT THE GUM. 

A few words yet remain to be added as to the rudiments 
of the so-called true molarS) the molars. The smallest stage^ 

1 centim. in length, show^ as yet no trace of a rudiment 
either in the upper or in the lower jaw. It was only in the 
^ree subsequent larger stages that rudiments of these teeth 
could be detected, and here they were nearly equally far 
advanced in development lu the upper jaw the first aud 
second molars were prasent, in the lower jaw the first, second, 
and third. In all cases development was already far ad Vafieed; 
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separate eunpa of dentine were well developed, while the 
apaces between the several cusps of the tooth were filled with 
etiamel-puln, winch was surrounded by a very columnar 
internal and a flat external enamoWpitheliurn* 

As has already been mentioned, a cord of epithelium 
running in u lateial diiection is also present in the case of 
the first molar. The coid Is, however, very little developed; 
it runs continuously backwards, and at the level of tlie dental 
rudiment of the second molar it comes into connexion with 
the enamel-organ of the latter ; but simultaneously it sends 
off inwards u second strong cord of epithelium of considerable 
length, wiiich terminates with a knobbed swelling {vide 
fig. 8). The swelling is surrounded by close-packed strands 
ot connective tissue, aiTanged concentrically, and exhibits at 
its free end two slight indentations, while at the same time 
in tlio connective tissue, wdiich lies beneath, the firet beginnings 
of a })apilla become visible. The structure does not lie as it 
might be bobind the large rudiment of the second molar, but 
to one side ot it, placed at a considerable distance towards the 
interior j and I can therefore not regard it otherwise than as 
the rudiment of a successional tootli. Thus it is demon- 
strated that the second molar (and naturally the first also) is 
in its origin in no way different from the teeth lying in front 
of it. The two fii«st so-called molars op the upper 

JAW BELOKO TO THE FIRST DENTITION. 

Shortly after the successional tooth has disap]>earcd from 
the scene the second molar also disappears further backwards, 
and no indication appears of the rudiment of the last two 
molars. It is reserved for farther investigations, prosecuted 
Upon more comprehensive material, to display the earliest 
ludiments of these. 

In the lower jaw the development of the molars has 
advanced fuither ; the third molar also is already develo].KKi, 
somewhat smaller, it is true, than the preceding one, but still 
already provided with all its cusps, iiere the conditions are 
such that, from the first molar onwards, an epithelial cord 
runs uninterruptedly through the posterior portion of the 
lower jaw, and, flattened out like a plate, passes above and 
laterally on the inside of the dental rudiments. It soon 
comes to pass that this cotd has no longer any connexion 
with the epiiheliunt of the cavity of the mouth, since tlie 
latter withuiitws more towards the middle in conaequeiiee of 
the growing together of the margitis of the ttp}>er and lower 
jaws# At each enamel-organ m tlie throe molars a branch 
now passes off from this broad and very conspicuoua epithelial 
cord, so that in each case the appearance of a dtehetomic 
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tUvidion 1 $ prcftcnted. The emmtUorsam of the molw^ ate 
therefore here also in connexion with an epithelial cord, 
which is prolonged Jatcrnlly on the inside of the dental rudi- 
ments; we have in this case also the representation of the 
origin of teeth of the hist dentition before us, although rudi- 
menta of the second dentition are not distinctly formed. The 
epithelial cord ternnnatea further back in a knoblied swelling, 
which is peihnps the earliest rudiment of the fouith molar. 

Although the facts may yet be considerably nmpHBed by 
turther investigations, nevertheless 1 consider that L may 
already maintain that embryology funiisliea no snp^rt for 
attributing the first two so-called molars of the upper jaw and 
the fiist three similar teeth of the lower jaw to another den- 
tition than that to which aie attributed the rest of the tooth 
which lie in front of them. 'J'lierc are no molars at all, but 
))reTnolurs, The dentition of Didclpkjfs which cuts the gum 
and id permanent therefore belongs (with the exception of 
the last molars, wliich appear at a late stage of development) 
to the liist series, or the milk-dentition. 


X1-.V. — Descriptions of new Oencra and Species of IVialidm 

contained in (he Briilsk^Mitscam Coi lectio ru By W. 

Warrkx, M.A., F.K.S. 

[Coiitititiud from p. 170.J 
MicliArTis, gen. nov. 

A sulKlivision of lioiys. Cliaracterissetl by the presence of 
a small raised linear dash close to the base immediately 
beneath the iutevno- median vein of the fore w’ing of the male. 
The females are always larger and generally paler than the 
males. 

Type Af. nubihdis^ Iliib. (Pyralis)^ 


Micra>ctis sangmnealis^ sp. n. 

Fore wing deep yellow, more or less thickly suffused with 
dull red, the cobta throughout deeper; lines themselves red- 
dish; curved outwardly, preceded by a yellowish space, 
the basal area up to it suifusedJy reddisli; central space 
between the two lines thickly suffusetl with red, the two Stig- 
mata deeper ; second line, slightly serrated, forms a distinct 
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o^tvrnrd eui VC in the middle, and ia followed by a broadiah 
yellow fascia, the outer edge of which i« likewise serrated ; 
beyond this the whole hind margin is densely reddish fus- 
cous ; fringe daik cinereous. Hind wing yellow, with 
greyish-fuscous margin and an indistinctly expressed central 
shade. Head, palpi, and thorax reddish ; legs white; abdo- 
men yellow, llnderHidc dull yellowish grey. 

Kxpanse of wings 24 uriltlin. 

One male from Japan, 


OpaiBOTYS, Warr. 

(ipttihotifiit \V arr. Ann. Mag. Nat. 1800 (ii.), p. 474. 

Opaibot^s latlpenaisy sp, tu 

Fore vvings pale straw-colour, with the markings yellowish, 
vias, the cohta, the tw(^ stigmata, and the two lines, the lirst 
of which is very Indistinct and the second denticulated ; a 
faint undulating submar^inal line. 11 ind wings is ith a central 
spot, a curved central fascia, and a faint submav^inal one 
jcllowish. In the mule the yellowish iiart's arc tinted also 
with grey. U'horax and abdomen straw-colour j head and 
collar ycdlowish. Underside diity ochieous, with all the 
markings very faint. 

Expanse of wings IK) tnillim. 

One female, one male, from Japan. 

The species reminds one of a MioraefUy but the male is 
without the characteristic mat king of that genus. Both 
wings arc lather broad* 

Opsibolys ocdlaliny sp. n. 

Fore wing fuscous- brown, elongate ; first line invisible, 
second strongly serrated, the aerratiouB thrown up by a 
slightly paler shade beyond it ; a conspicuous pale yellowish- 
white spot at end of cell ; fringes concolorous. Ilind wing 
with second line repeated ; fringes with pule apices. 

Expanse of wdngs 36 milUni. 

One male from Japan. 

Belated to the American spcHsies muatelinaH$ and fumO'^ 


Seuicoplaoa, geu. nov. 

Like Opitibotys in structure, but diatinguished by the shape 
of the foie wdngs, of which the Apex is produced and |>oiuted 
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and the hind margin concave in the upper half and bulging 
out in the lower ; the scaling is amooth and glossy and the 
fringes white. Superficially it bears a resemblance to the 
Kast-rndian genus Lcucocra^peda^ Warr. 

Type S. externaUsy Warr. 

Sericoplaga externalia^ sp. n. 

Fore wings reddish ochreous, glossy, da-jted with fuscous, 
the costa greyish at the base ; lines dark grey, first line deuti- 
culateil, oblique, approaching second on the inntsr margin, 
soeond line also dcnlienlated, starting from the costa at two 
thirds, forming a large curve for the first half of the wing 
and I'unning deep inwards along the first median ncrvule to 
below the rejiiforni stigma, and thence obliquely to inner 
margin ; a small dark spot in the cell beyond first litrn and a 
lufjular mark at end of cell ; fringe with basal third dark 
grey, apical two thirds silvery white. Hind wings like fore 
wings, with only the second line represented. Head, thorax, 
and abdomen coneolorous with fore wings. Underside 
whitish, with only the outer line and base of fringes dark 
brownish. 

Expanse of wings 26 tniHun. 

One female from Texas, in Zeller Collection. 

ANTifOCRYi»TA, gen. nov. 

Itelated to Opnihoigs, Fore wings elongate ; costa slightly 
sinuous, strongly convex before apex, which is prominent but 
not acute, as in Sericojiiiupt ; hind margin sinuous, but much 
less distinctly so than in Serivo^daga^ the subapical sinus and 
lower convexity being much fainter; scaling fine and glossy. 
Labial palpi nut rostri/orm, but shoitly porrected horijson- 
tally, the last joint quite small and bluntly rounded; maxil* 
lary palpi very fine ; longue rather large ; abdomen length* 
ened, extending beyond hind aings; antenuaj simple in both 
sexes, in the male only showing faint traces of pubescence. 
On the under surlace of the male hind wings is a brown 
patch, as if burnt, embiacing the median and submedian 
nervules. 

Type A, nuhinquinalis, Guen. {Ebulec^^ D. & B. p. 362. 

G LAUCONOB, gen. nov. 

Fore wings elongate ; costa convex only before «p«. which 
is distinct, mit not acute y hind margin oblique. Hind wings 
well rounded. Labial palpi triangular, rather drooping, much 
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nhortar tban m Op$iboiff0i ^tennao long, two thirdn the 
len^tli of fore wing, filhorm in both sexes, and very finely 
and shortly pubescent in male; abdomen long, in male with 
a distinct, generally darker^ anal tuft; sealing dull, slightly 
iridescent ; markings very indistinct or obsolete* 

Type G* deductaUa^ Wlk. (Doty$)^ xviii* p, 659. 

Glaucono% Buhfiaisaliay sp. n. 

Fore wings dull yellowish orlireoua, towards the inner and 
hind margins almost wholly suffused with dull leaden-grey : 
the basal area, tlie costa broadly between the lines, ana 
shortly beyond the second line remaining yellow j first hue 
simply curved, second forming an angular prominence out- 
wards in the middle ; the intermediate space darker grey ; a 
daik grey lunule at end of cell, llind wings grey, slightly 
mixed with yellowish, with a famtly darker, paler edged, 
central fascia. Head, thorax, and alxlomen yellow. Under- 
side pale ochreous, with only the cell-spots and outer line a 
little darker. 

Expanse of wings 40 mlllim. 

One female from Madagascar. 

Q. ceadsaaUa^ Wlk. from Ashanti, of which the 

type is in the British Museum Collection, as well as another 
example from Kilimanjaro, may be the male of avbflamlia ; 
but in them there is no trace of yellow scaling. 

Qlaucono^ fuaceacena^ sp. n. 

Fore wings dull grey, with no mai kings whatever except 
a dark lunum at end of cell and a small spot before it. Hind 
wings wholly dull grey. Underside paler, whitish. 

Expanse of wings ^6 milUtu. 

One male from Sumatra. 


NoTASPis, gen, nov. 

Itesembles Htib., in shape of wings, especially in 

th# strongly convex costa of the tore wing, but tKf stouts 
buil# ; distingnished by the great length of the labial palpi, 
whm are qaue three times as long as the head ; the third 
joint as long as the second, wbfdh proiects beyond it at its 
base both amve and below j ^axillary palpi erect, triangular, 
cat straight off above ; anten^ in male finely but disnnotly 
elHated ; last aegmeni; thorax with two snow-white lateral 
fpotf I second segntent of abdomen with a lai^ central onoi* 
Ann, VaL ixp 
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Fore wing with the exterior tranaircrac line cloaeljr apjjroxi- 
mating to the hind margin. Hind wing without markinga. 

Type N, iranquillalie {Botye iranquilldlis^ Led. W. E. M. 
vii. pp. 371, 466, pi. ix. fig. *16). 

In the male the whole of the central field between the two 
transyerse lines is filled np with red-brown ; in the female of 
Lederer’s figure this is only partially the case. 

Terastiodes, gen. nov. 

Distinguished from Nofaapts^ Warr., by the shape of the 
fore w’ings, which are much narrower, with a nearly straight 
costa ; land margin for the upper two thirds vertical, then 
suddenly oblique to the anal angle, so forming a decided 
elbow ; inner margin a little concave before the anal angle ; 
labial palpi only as long as the bead, triangular, with the 
terminal joint short, hardly visible ; maxillary short, erect ; 
antennm of male pubescent only ; last segment of thorax with 
two silvery lateral spots of raised scales ; second segment of 
abdomen w ith one large central one ; penultimate segment 
with a silvery white belt. 

Type T. ochraceaHtt {Teraatia)^ Wlk. xxxiv. p. 1308. 

1 ne similarity in ornamentation of the abdomen wliicb 
occurs in two so widely separated species as Notaajm <raa- 
qwllalte and 1\ ochracealia is noticeable ; in other respects 
they do not appear to be in any way related. 

Stknochoba, gen. nov. 

Fore wings elongate, in female with the apex somewhat 
produced and the hind margin sinuous, being sughtly concave 
just below the apex and above the anal angle, in the male 
with the hind mar|nn very oblique and simple, the apex being 
bluntly rounded. Hind wings rounded. Both wings broker 
an female than male. Palpi porrect, rostriform as in 0/wn- 
hoiys ; antennee moniliform in both aexes^ slightly pubescent 
in male ; abdomen long, in male with a distinct and tuft* 

Tyjpe j8. lancinalia^ viuen. (Ithodaria). D. A P. b. 160 (B* 
isfpmiialie^ Led. W. E. M. vii. pp, 872, 466, pi. ix, fig. 15). 

AqIaAOPs, gen. nov. 

Fore wings with costa nearly straight, convex before apex, 
which is distinct ; hind margin obliquely curved* Hind 
wings rounded. Palpi porrect, rostriform, compatmtit^^ 
large ; antenna simple in both sexes, very finely pUDesosnt m 
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mule; middle tibie of male OBormoualy enlaimd and flat- 
tened ; abdomen of fbmale abort, atont, of mide elongated, 
slender ; scaling fine, pulverulent ; markings two lines-Hihe 
first vertical, the second sinuous, donticulate— and two stig- 
mata* Hind wings without markings. 

Ty|>6 A. furnaoalU {Mecyna)^ Mejrr. Tr. E. S. 1886, 


Hyalo» 18 TA, gen. nov. 

Fore wings elongate, three times as long as wide ; costa 
straight ; hind margin oblique. Hind wings likewise some- 
uliat elongate. Palpi rostriform, long for the siee of the 
species ; forehead slightly protuberant ; ocelli present ; an- 
tenna; simple, slightly pubescent in male ; scaling fine and 
smooth. 

Type i/. icBniolalis (lihodaria)^ Quen. D. & P. p. 172. 

A natural group of insects hitherto comprehended within 
the elastic limitH of Botya ; of comparatively small size and 
delicate structure, with the usual markings almost wholly 
absent ; both wings showing a dark marginal suffusion ; the 
hind wings nearly transparent. 

Hyaloriaia imttana^ sp. n. 

Fore wings yellow, suffused with darker towards the costa : 
an oblique, broadish, purplish-grey band near the base, and 
another submnrginal ; the outer edge of the former and the 
inner edge of the latter rather irregular ; an indistinct dark 
ocelloid spot at end of cell ; traces of an eatorior line appear 
on the costa and in the disk. Uiud wings whitish yellow, 
yellow only along the inner tiiargin, with an indisimet 
darker submarginal band and a distinct purplish-grey blotch 
on the inner margin. Head, thorax, and abdomen rather 
deep yellow. Underside dull yellowish, with the markings 
faintly darker. 

Expanse of wings 14 millim. 

Three males from S. Paolo. 

Besembles U^nidalia^ but smaller and much more indts** 
tinotly marked. 


gen. nov. 

Ohanmteriaed Inr the enormous length of the attienius and 
the difference in ^e shape of the fore wings of the sexes. 
Male with fore wing very narrow ; the a^x produced ; the 
htad margin very oblique. Female with fore wiw broader, 
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rounded^ shaped like Iloterodea. Hind wing of male wholly^ 
white^ trianp^ular^ being produced towards the anal angle ; of 
female white, with dark margin, rounded. Antenn» of 
female setaceous, as long as, or longer than, fore wing : of male 
more than half as long again. Palpi porrected, drooping, 
pointe<l; ocelli j)reaoTit; tongue present; abdomen of male 
venr long. 

Typ® Adelaides cinereaUe {I lot erodes) y Moore, P. Z. S, 
1867, p. 94. 


Arouernis, Meyr. 

Type A, ootoguitalisy Feld., Meyr. Tr, E. S. 1887, p. 220. 

Archernis pubescensy sp. n. 

Foie wings dull greyish yellow, suffused more or less with 
fuscous grey ; first line brown, close to base, second line much 
curved outwards in the middle and running in to quite half 
the length of the wing on the inner margin ; three whitish 
semitransparent spots, one lietween the two stigmata in the 
cell, one on the costa on the inner side of the second line, the 
thixd ill the middle of the disk, on the outer side of the second 
line, in the angle formed wheie it turns vcitically towards the 
inner maigin ; submarginal space generHlIy clearer yellow 
than the rest of the wing; fringes yellowish. Hi^d wdngs 

f iale yellow, with a brown central spot and sinuous ccnfi*al 
ine. Head and thorax suffused with fuscous grey ; abdomen 
yellowish. Underside like upper, but paler. 

Expanse of wings 24 tniliini. 

Several of both sexes from N. China and N. India (Dharm- 
sala). 

Nearest to A, purpurescensy Moore (Skimea)^, from the 
Andamans. 


MssoTHrRia, gen* nov. 

Fore wings with costa nearly straight, slightly convex 
before apex, which is blunt; hind margin rounded. Hind 
wings rounded. Palpi shortly rostriform; antennas (ui female) 
filiform; cell in both wings very short, hardly one third of 
the len^h of the wing; first median nervule starting imme- 
diately before the end of cell, third and radial on a long 
footstalk, second from the stalk halfway between first and the 
origin of the otheit tw'O. This neuration obtains also in 
the hind wing, where also the two costal branches are on a 
long stalk ; owing to the shortness of the cell the two 



Qmhwh and 6^p0oi$$ 901 

main are very close to the base of the vring; between them is 
a scalelcBs white transparent spot. 

Type M, atuenns {JJotys)^ Butler, Ann. & Mag. Nat Hist 
1887, ii. p. 123. 

The male will very likely exhibit further peculiarities. 


PuODASYCNBMW, gen. nov. 

Fore wings with the costa slightly indented in the centre, 
especially in male, convex before apex, which is very slightly 
produced ; hind margin obliquely curve<l. Hind wings 
rounded. Palpi porrect, long, rostriform ; maxillary palpi 
and tongue distinct ; scaling hairy ; fringes long. Distin- 
guished by the fore tibise of the male, which at their lower 
end have a large rounded cushion of scales. Wings without 
markings. 

Type D. inornata^ Butler III. Lep. Het. iii. p. 76, 

pi. hx. fig. 12. 


ArLOORAPHE, gen. nov. 

Like ProdasycnevniSf but without the tuft of scales on the 
fore leg ; wings smoothly scaled ; shorter and broader tlian 
in ProcUwycnemia ; without markings, except in buignata^ 
which has the stigmata manifest. 

Type A. 5m^na^a, Butler (Scopula), 111. Lep. Het. vii. 
p. 98, pi. cxxxv, fig. 11. 

Aplographe /ulvalis, sp. n. 

Fore wings wholly dull fulvous, the costa just darker. 
Hind wings slightly paler. Fringes, head, and thorax con- 
colorous. Un^rside paler, without markings. 

Expanse of wings 24 millim. 

One female from the Cape of Good Hope. 

Aplographe umbroealtSf sp. n. 

Fore wings dull greyish yellow. Hind wings more grey on 
their basal half. Fringes pale yellowish« Head, thorax, and 
abdomen concoloroua. Underside like upper, but with the 
base of the fore wings greyer. 

Expanse of wings 24 millim. 

One female from N. China. 

Near A. inomataHof Leech {Boty$). 
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Nasoia, Curt. 

Type N, otlmluty Hiib., Curt. Brit. Ent. xii. 599. 

Nascia ettrtnalis^ sp. u. 

Fore winpfB pale atraw-colour, tinged with yellowish 
tov^ards the hind margin, with a yellowish spot at end of the 
cell and slightly darker below the costa ; fringes silvery 
white, with a dark leaden-grey base. Hind wings pale 
straw.colour, tinged with grey, much greyer along the costa ; 
fringes also straw-colour. Ifead, thorax, and abdomen con- 
colorous. Underside paler, with a brown subcostal streak in 
the fore wing. 

Expanse of wings 28 millim. 

One female from Dharmsala. 

Distinguished at once by its smoothness and total absence 
of markings or streaks. 


[To be continued.] 


XLVI . — Notes on the Palceozoic Bivalved Eniomostraca . — 
No. XXX. On Carboniferous Ostraooda from Mongolia^, 
By T. Rupeet JoNEH, F.R.S*, and James W. Kibkby, 
Esq. 


[Plate XVI.] 

The Ostracoda figured on the accompanying Plate re^eaent 
the leading forms of a series of specimens brought to Russia 
from Mongolia, in a small collection of Carboniferous fossils, 
by the eminent traveller M. G. N. Potanin, and which have 
been selected and sent to us by M. P. N. Wenjukoff, of the 
Geological Museum in the Imperial University at St. 
Petersburg. 

Most of the species, if not all, are well known also as 
British fossils ; but we think them of sufficient interest for 
special notice on account of their coming irom so distant a 
locality. It was previously known that certain of these 
species enjoyed a great range in time, being common to both 

* No. XXIX. appeared in tlM Ann. k Msg. Nat Hist, hn Ootobsr 
18 C 0 . 
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Carboniferous and Permian strata; it is now evident tbat 
thw had a very wide geographical range* 

The specimens chiefly belong to species of Bairdia. They 
have evident^ been obtained from a hard dark-coloured 
limestone. Nearly all of them are complete carapaces, not 
single valves. The particulars sent to us as to locality are 
that they were found in the Carboniferous Limestone of the 
River iWdun, falling into the River Basin. South Mon- 
golia 

The following brief notes refer to the species and varieties 
determined by us. 


1. Leperditia Okeni (Mtinster), and var. inornaia (M^Ooy). 

(PI, XVI, figs, 1 and 2.) 

Leperditta Ohmi, Jones and Kirkby, 1^5, Ann. Sc Msg. Nat. Hist, 
eer. 3, \ol. iv. p, 406, pi. xx. figs. 1~3; and var. inomata (M'Ooy), 
cp. cit. vol. xviii. 1866, p. 44. 

Several examples of this species and its varieties occur in 
this set of Ostracoda, Fig. 1 represents a good example of 
the typical form. Fig. 2 is from a specimen that agrees 
closely with the variety fnernaia (M^Coy). There are 
other individuals belonging to a variety larger than either of 
these, being fully one ninth of an inch long and more oval in 
outline. These are similar to an nnnamed form (hitherto 
grou|>ed with the species) from Holwell, in Somerset, and 
other localities, 

X, Okeni (with its varieties^ is a common and widespread 
species in the Carboniferous- Limestone series. In these rocks 
it occurs in England, Scotland, and Ireland ; and it has been 
found in strata more or less equivalent in Nova Scotia, 
Belgium, Germany, Russia f, and now in Mongolia, 


2. Bythocypris bilobaia (Munster), (PI. XVI, fig. 3.) 

Chdhere hikhaia^ MUaster, Jones and Kirkby, Ann. Sc Mag. Nat. Hist, 
aer. ^ vol. rv, 11 ^, p. 400, pi. xx. %. 10. 

There are three examples of this sj^ecies, all of which are 
similar^ both in and in oth^ respects, to British specimens. 

This i$>ecieSi occurs in the Carboniferous Limestone of 
Bnssia, Bohemia, Belgium, and Bngland. 


** See also ^ la Fanne da Oileaire CaHbonlfftre tnfdriaUr du Bardoun 
m Mongolia,’ par P. V«iiiukof! : Svo, St. Potersburg, 1888 , in Rumian 
sad pp. 9U aiM 29S« 
t Sea Ann. & Msig^at, Hist. aer. 4, voL xv. 1 S 76 , p. 64. 
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8. Bvthocypris (?) cuneola, Jones and Kirkby, var. 

(VI. XVI. fig. 4.) 

Bythorppns (?) ntn^ohi, J. & K., Ann. & Mag. Nat. IlMt. »er. 

\ ol. x\ iii. p. iitjOf pi. 1 i. figs. 1 and iJ. 

Fig. 4 reprm'iitB a single specimen of a Rmall Ostracod 
that is doubtfully identified with i?. (?) cuneola. It has about 
tlie some size and general apnearanco, but its extremities arc 
too nearly alike; and its edge-view is scarcely cuneiform 
enough for exact agreement with that species. It may^ 
however, be a variety of it. 

IL (?) cuneola is a common species in the Carboniferous- 
Limestone series of the North of England and Scotland. 

4. Bahdia curta, M^Coy. (PI. XVI. fig. 5.) 

Bait'dia rnrkt, M^Poy, Jones and Kirkby, Qauit. Jouni. Qeol. Soc. 
vol. XXXV. 1879, p. 607, pi. xxviii. tign. 1-B, 

The specimen here figured is a nearly perfect individual of 
/?. curfa (there are other specimeuB more or less imperfect), 
and it shows the elegant form and broad subangulate anterior 
extrt‘tnify characteristic of this species. 

yy. curta was tlie first- discovond ryvresentntive of the 
genus, and, though now well known as a British Carboniferous 
fossil, it is nowhere abundant, nor had it until now been 
found out of the British Isles. 

6. Bairdxa suhehnqota^ Jones and Kirkby. 

(PI. XVI. fig. 6.) 

JBairdta mbelongatay J. & K., Quart. Joum. Geol. Soc. vol. xxxv. 1879, 
p. 678, pi. XXX. figs. 1-1 1 and 10. 

Many of the specimens of this small set of Mongolian 
Ostracoda belong to Ji, $ubeIongata\ and, though one of the 
most typical has been chosen for illustrntiou, there are others 
showing much the same range of variation that obtains in 
series of British specimens, as noticed in our memoir on 
Bairdta (Quart. Journ. Geol. Soc. 1879). 

suhelongata is a well-known species from the Carbon- 
iferous-Limestone series of Scotland and the north of England. 

6. Bairdta pleheiay Beuss. (PI. XVI. figs. 7 and 8.) 

Bairdta plebeia. Heuas, Jahreab. Wottemu. Gss. 1864, p. 67, fig. tl; 
Jones and Kirkby, Quart Journ. Geol. Soc. vol, xxxv. 1879, 
p, 669, pi. xxviii. 9-J9. 
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There are several examples of this common species, though 
they art^ not so abundant or so well developed as those from 
many British localities. Those figured are the most typical, 
others show some varietal differences. 

B. ptcheia is perhaps the best known of the Carboniferous 
BairdiWf at least in Britain. It is also known from the 
Carboniferous strata of Bussia. It was first found as a 
Permian speeiea, and as such it is one of the most common 
Ostracods of the Magne^sian Limestone of England and of 
the Zechstein of Germany, 


7. Jiuirdiu hrctHAy Jones and Kiikby. 

( PI. XVI. fig. 9.) 

Bairdia hremti, J. & K., Quart. Joura. Oeol. Soc. vol. xxxv. p. 576^ 
pi. xxxi. hgH. ] -H. 

There arc a few examples of this species, and they are not 
to be distinguished from those known to us from theOarbon- 
iferous-Limestono series of Scotland and England, where it is 
not an uncommon fossil. 


8. Bairdia amputata^ Kirkby. (PI. XVI. fig. 10.) 

liairdin amputnta^ Kirkbv, Transact. Tyneside Field*Olub, voL iv. 

185n, p. IStJ, pi. xi. fig. *25?. 

This species is represented by five or six individuals, in all 
of which its subpentagonal outline is well marked. The 
specimens show the valves to have been coarsely pitted. 

B. amputata is found in the Carboniferous- Limestone series 
of Scotland and the north of England, and in the Permian 
rooks of Durham. 


9. Bairdia ampla^ Eeuss. (PI, XVI. fig. 11.) 

Bairdia ampia, Heuss, Jabresb. Wyttorau. Ges. 1854, p. 68, fig. 7,* 
Jones ana Kirkby, Quart. Joum. Geul. Hoc. vol. xxxv. 1879, p, 571, 
pi. xxviii. figs. 20-26, and p2. xxxii. figs. 17 and 18. 

Fi^. 11 evidently represents B. ampla^ although the cara- 
pace 18 rather longer than in some examples of the species, 
not more so, however, than in others found in British Carlin*- 
iferoua strata* 

jB, ampla is known as a British species in the Carboniferous- 
Limestone series* though it was first found in the Zechstein 
of Germany. We have also figured and described Carbon- 
iferous specimens of it from Busaia 

• Ann. k Msg, Nat, Hist. ssr. 4, vol. xv, 1676, p, 66, pi. vi. fig. 6* 
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10. Bairdia grandia^ Jones nnd Kirkby. 

(PI. XVI. fig. 12.) 

Bairdia gtandUt J. & K., Quart. Joum. GeoL Soc. vol. xxxv. 1870| 
p. 672, pi. xxix. iiga. 1 and 2. 

Of B. grandh^ as known in Carboniferous strata, there are 
several finely developed and characteristic specimens in this 
collection, the one figured being one of the best. 

Whether this robust form ot Bairdia is exactly the same 
as the Permian Oatracod described and figured by one of us 
in 1850 as B, pUheia. Keuss, var. grandisy is not quite clear, 
for the latter is only known to have occurred once, and then 
in an imperfect condition. There is no doubt, however, as to 
tliese Mongolian specimens being the same os the Carbon- 
iferous Ostracod which we hero and elsewhere refer to as 
B. arandis. They arc the same in size, general form, 
thickness of the shell, and other particulars characteristic of 
the species. 

B, grandia occurs in the Carboniferous- Limestone series of 
Scotland, and less rarely in the same series of the north of 
England. 


11. Bairdia Hiaingeri^ (Munster), var. Mongolienaia- 
(PL XVL fig. 13.) 

Bairdia JSfmngeri (Mdnster), Jones and Kirkby, Quart. Jouru. GeoL 
Soc. Tol, xxxT. 1879, p, 670, pi xxix. figs. 4-10, 

Besides the species already noticed there is another form 
that scarcely agrees with any described Bairdica. It is 
probably nearest to B, JUiaingerij with which, as a variety, 
we place it at present. It differs from good examples of that 
species in the oorsal border being straight in the middle and 
then inclined strongly to the front, also in its longer and more 
definite anterior ana posterior slopes, and in its more ramu^ 
anterior extremity* Its carapaoe is thus highest at the ante** 
rior third, and its ^neral form is dedd^ly more elegant 
than tliat of B, Htaifyeri proper. We distingmsh it as 
var« MangoKatiaia* 

EXPLANATION OF PLATE XVL 

(All the figures are magnified about 25 dtametera.) 

Ftp. 1. Jjeperditia Oketn (MUnster). Carapace, showing left valve. 

Ftp. 2. LMerdiiia Okem (Mnnstasr), var. mmmia (MHJoy). Caiepaoti 
snowing left valve. 

Ftp 8. Bpthtmppria bikMa (Mfinatsr). Carapace, showing valve. 
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Fi$. 4. JBythoeypru f euneola, J. & K., vwr. Cknsftc*, showing right 
valve. 

/Y^. 6. Button rttrtaf M*0oy. Carapace, showing right valve. 

J^Sio, 6. Bairdia iuhdongtda^ J. & K. Carapace, showing right valve, 
Bairdia plobeitt^ Heuss. Left valve. 

8, BaMia MmUy Heuss. Carapace, showing right valve, 
fYpr. 0. Boirdia ttretyiSy J, kK. Left valve. 

Fif^» 10. Bairdia amputata^ Kirkbv. Carapace, showing right valve. 
Btp. 11. Bairdia ampUty Reuss. l^eft valve. 

Mp, H3. Bairdia gratulisy J. & K. Carapace, showing right valve. 

Fig, 18. Bait*dia JJmngeri? (Munster), var. MongoUensUy nov. Cam-' 
pace, showing right valvo. 


XLVII . — Notee on the Variation of the Genua Arion, FSr. 

By Walter E, Collinoe, Assistant Demonstrator in 

Zoology, St, Andrew’s University. 

The diversity of opinion that at present exists as to specific 
and varietal forms in this genus induced me some time ago 
to collect a large quantity of the different species and varieties 
from many parts of the country for careful comparison and 
anatomical examination. Borne Arion empiricorum^ F6r., 
wliick are at present under observation, are of interest in tliat 
they approach a Portuguese form described some little time 
bjr Simroth, viz. var. Bocagei, From the descriptions 
below it will be seen that these variations are so slight that 
it would be absurd to name them individually ; and as they 
are likely to occur elsewhere 1 now describe them, hoping 
thci-eby to save future collectors from adding to an already 
overburdened nomenclature. 

The specimens I have were collected in Yorkshire ; but 
allied forms have also been found in Ireland by Dr. Scharff ♦ 
and at Guernsey by Mr. Brockton Tomlin t* 


Arion empiricorum^ Ffir. 

Var. Bocagei^ Simroth.—Sides blackish, back decidedly paler 
or wmle. Portugal. 


fiubvar# nov*— Sides blackish, back grey ; margin of sole light 
yellow. Ireland [Sch^ff)^ 


Subvar. noy. — Sides blackish, back lig^t bluish grey j foot 
whitish, margin of sole white. Yorkshire {Coliinge). 


^ Trass. H 
t * British 


r. Jhmn Bos. vol iv, ssr. it. p. pi, Ivi. fig. Xfi. 

[ateiliH/p.4e(lWl). 
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Subvar. nov. — 'Sides blackish, back f^reyish ; marp^in of sole 
light brown, Yorkshire {ColJinge). 

Subvar. nov. — Animal drab colour; foot deep yellow, margin 
blight orange* Guernsey {Roebuck), 


After a careful examination of a number of brown and red 
forms of A. empiricorum 1 am much inclined to group 
Mr. Roebuck’s var. brunnem as a subvar. of var. rufiin^ L. 
The variety suhreticulatmy Ckll., might also be grouped as a 
subvariety of var, retie alatus^ Roebuck. There can be little 
doubt but that the var, Jhllaj*^ Ckll., of A. horfenaifty F4r., 
is merely a foim of var. Hubfuacoy C, Pfr. The var. nov. 
ulhipca lately described by Mr. Cockerell is a very unsatis- 
factory one, being made from a single immature specimen. 
The white sole is such an unusual occurrence in A, hortenah 
that it is important ; but specimens frequently show light- 
coloured soles in a young condition. 

The manv perplexing forms of Arioyi which are at present 
engaging the attention of conchoiogists cannot bo rightly 
assignee! to this or that species from a mere examination of 
the external parts, and it is to be hoped that future collectors 
will abstain from adding useless synonyms to the list until 
they obtain a better knowledge of the anatomy. 


XL VI II . — Notes on Dr, KUkenthaVa Discoveries in 

Mammalian Dentition, By Oldfielo Thohas. 

The two important pa{>er8 by Dr. W. KUkenthal recently 
published ty and translated in the present number of the 
‘ Annals ’ j, render necessary a few words on the bearing that 
the discoveries therein announced have on the theories of 
tooth-descent current here and on the Continent. 

On the first and moat essential question as to the origin of 
the present Mammalian diphyodontism, t. e. the possession of 
two more or less complete sets of teeth, a milk and a penna- 
nent set, two conflicting views have been advocated — (I.) that 
this diphyodontism was present in the earliest Mammalia^ 
and has Income reduced in the different orders to different 
degrees, the lowest orders being paradoxically the most 


♦ * The Concholqgist,' vol. i. p. SB (1891) 
t Anat An*. vL pp. 8^ and 658 (1891)., 
X fhijtrttf pp, 279, SBb 
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advanced in reductioa ; and (II.) that Mammals were primi- 
tively tnoiiophyodont and that the milk-dentition was super- 
added as a secondary development, the development being 
niiturally most advanced in the highest orders. 

The latter view was adopted and carried out in great 
detail by myself and therefore now that Di*. Kttkenthal’s 
discoveries have shed a new light on the subject 1 am impelled 
to express the revised opinion that they have induced me to 
form. 

Tlie second of the two theories refciTod to had as its primary 
basis the nearly complete monophyodontiam of the Marsu- 
pials, and the moment these weie proved to have been ever 
more largely diphyodont than they aie at present the whole 
case would fall to the ground. And such proof seems now 
to have been found by Dr. Kukenthal in the nearly complete 
set of rudimentary successional teeth discovered by him in 
embiyos of DiihlphijH ; which can hardly be interpreted 
otlieiwisc than ho has done, namely as rudiments of a 
previously functional second set of teeth. 

Subh being tlie case 1 am now for my own part prepared 
to admit that Mammals must have been originally diphyodont 
and that their regular dipliyodontism was piobably in direct 
succession to the inegular polyphyodontiani of their lleptilian 
ancestors, or may even have existed in what were in other 
respects members of the latter class. 

At the same time it is evident that on this view many of 
the known facts seem to become more instead of less difficult 
of interpietation. Thus the fact that Triconodon^ one of the 
earliest known Mammalia, changed a single tooth onlyt, 
and that the very one which clmnges in the modern Marsu- 
pials, now appears roost inexplicable, and is alone almost 
calculated to stagger belief in primitive dipliyodontism. 

This problem, now over, may be left for time to unravel, 
but its existence is sufficient to excuse those who, ^fbre 
these latest discoveries were made, could not bring them- 
selves to believe in that view of the ancestral history of 
Mammalian teeth. 

The same fact, combined with the presence of four un- 
doubted premokrs (of whichever senes in so many of 
the earliest Marsupials, renders it also difficult, if not impos* 

* Phil Tnms. 1887, ^ 4i3. 

t The apeciuieo of iViemodon (Triacanthodm) figrured in my paper 
has, by the kind permission of Dr. Woodward, been earefully developed 
beneath all the cheek-teeth, and reexamined by the %ht of Dr. Kuken- 
thal’s diacoveties. No other suocessional teeth, however, besides that 
below p/ are present in the jaw. 


on Dr. W. 


Bible, to follow Dr. KUkenthsl to fak homologisBation of the 
changing tooth of Marsupials with p.* instead of p«% as it has 
UBually weo considered to be, even if the missing premotar 
has left no trace of its former presence in the pomion (next 
anterior to *|p,* ”) winch 1 suggested it had most probably 
occupied. The problem as to the homologies with each 
other of the Placental and Marsupial teeth is one that will 
need much further, and especially palaeontological, evidence 
for Its solution ; but comparing the dentition of Triconodon 
with those of both groups, it is difficult to avoid coming to 
the conclusion (1) that the changing tooth of MarsupiaN is 
homologous with tlie changing tooth, the fourth premolar, of 
Triconodon ; (2) that the four premolars of Triconodon are 
homologous with the four premolars of the typical Placental 
dentition • ; and, as a consequence, (M) that the changing 

S remolar of Maisupials is homologous with p * of Placental 
Lammals. 

But if once the primitive diphyodont theory be admitted, 
the homologization of the Marsupial molars with the milk 
series is as likely as with the permanent, for originally all 
the teeth would have lieeii in duplicate, the posterior as well 
as the anterior, and either set would be as likely to l>e sup- 

S eased as the otiicr. And furthermore, if this homology of 
r. Kiikentlial’s is confirmed, and it seems well founded, in 
all probability the same will prove true of the Placental 
molars f, which we have as yet no real reason for knowing 
to be serially homologous with the permanent more than the 
milk set. In fact any presumption there may be one way or 
the other is rather in tavour of tiie Placental Mammals having 
retained the same set as the lowlier and earlier Marsupials. 

• Of course, as Mr. Bateson has shown (in his paper road before the 
Zoological Society on Feb. 2 — not yet published^, one may easily 
to car^ this princ^lo of the individual humoiogusation of teeth too w, as 
no doubt in my emirtA to hnd a nomenclature by which we oc^uld name 
each Marsupial tooth I hat c myself done in my catalogue of that order. 
Still, without entering into this question before the publication of hit 
paper, 1 may claim that the above is by no means a straining of the true 
principles of tooth homology. 

One possibility, however, would take away the value of the above 
suggestion, namely if it were shown that neitnef Trictmodm nor any of 
the other 4-pretnolared Mosoeoic mammals were marsupials at all ; but 
they have been considered as such by all palaeontologists, and the changing 
of Uie last premolariform tooth is certainly not an argument against tneu 
being so. 

t The close resemblance of mp.^ to the ncmlars both in fonn and Btruo* 
ture has already suggested this homolo^ to several observers, althoiwh it 
has hitherto usually been explained by the adaptive neoMSity m a 
grinding-tooth at the back of the tooth-row during youth. 
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I do not quite understand why, merely on aeoount of the 
milk origin of the Marsupial molars^ Dr. Kflkenthal says of 
the Marsupials there are no molars at all^ but premolars/* 
for the words molar and promolar in no way imply either 
difference or identity of senes, and the molars are simply 
the non-changing posterior teeth either of Plaoentals or Mar- 
supials, whether honiologiaed with the milk or permanent 
series* In fact if the Plat^ental molars are also of milk origin 
their complete homology with the Marsupial {losterior non- 
changing teeth accentuates the right of the latter to bear the 
name molar.” 

Should, again, further research prove this to have been the 
origin of the Plaoontal molars, Dr. Kukenthal’s extraordinary 
and, to all appearance, most unlikely theory as to the fusion 
of teefli of the permanent and milk sets in order to form the 
molars will fall to the ground 

Of other interesting points in Dr. KUkenthaVs papers a 
reference may be made to his theory as to the production by 
fission of the many simple unicuspid teeth of Uctacea out of 
compound multicuspid teeth, such as arc found in other 
Mammals. Combined with the fact that real congenital 
fission does occasionally take place in Seals and other 
Mammals, as pointed out by Mr. Bateson f, this brilliant 
suggestion undoubtedly sheds a new light on the origin of 
Cetacean teeth, and Dr. Kukcnthal may well be congratulated 
on his clever interpretation of the facta. At the same time 
his ideas on analogy and methods of evolution would appear 
to be somewhat ^culiar when he describes as analogous to 
sucli a congenital fission the common mechanical wearing down 
of a seal’s teeth to the roots, whence by the loss of the crown 
two teeth ” are formed out of each one. Such a multipli- 
cation of teeth may occur in any rooted-toothed auiinal if it 
only live long enough, and can hardly be considered more 
analogous ” to true fission than the cleavage of a man’s jaw 
by a battle-axe is analogous to hare^lip. 

Another way, and one perhaps more probable, by which 
Cetaceans may have obtained their numerous teeth is also 
rendered possible by Dr« Kukenthal’s observations on their 
emlnyoiogy. Instead of trusting to the comparatively rarely 
occurring fiission, the ordinary process of hypsodontism 
applied to narrow multicuspid teeth, such as those of certain 

^ For all ovidenos as to this remarkable atsggesiioe we have the mere 
itatsment ersten Molaren let diae oft uoch deutlich naehwaielmr, 

bsipndete echQa e» 0 . an Emhryonea von SpemwpkUm UpM€ietylu$4** 
t In the paper already referim to. 
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Seals might easily and tiaturally produce a large nuinbet of 
atuall separate teeth, united to each other in embryonic stages 
but separate in after life. The different laminsB of the 
elephant^s molars, produced, as wc know, simply by hypso- 
dontisin, are perfectly separate from one another until just 
before eruption, and might easily come up as separate teeth 
did the needs of the animal require it. And in the Cetacea 
tJ)e gradual t lengthening of the separate cusps, combined 
with firstly the later and later development, and finally the 
total disappearance, of the connecting crown,” would bo a 
modus operandi so siniple and so much in accord with what 
is now going on in many instances, that I think the balance 
of probability is rather in its favour as compared to tlie theory 
of multifilication based on spasmodic fission It is, how- 
ever, difficult to see how the relative claims of the two 
suggestions can be adjusted, for Dr. Kukenthal’s observations 
are equally consistent with either, and direct paheontological 
evidence on the subject we can hardly hope to obtain. 

Dr. KUkenthal’s suggestion of the converse of the fission 
process, f. c. the fusion of separate teeth, as a means whereby 
the comparatively few and compound teeth of Mammals 
might have 8j)rung from the many simple teeth of Beptiles, 
stnkes me, on the other hand, as being by no means ho happy. 
Not only is its modus operandi almost inconceivable, and 
quite unlike anything that is now going on, so far as we can 
see, but it is also quite uncalled for, as the number of teeth 
in the primitive Mammalia, commonly from 14 to 16 on each 
side of each jaw, so far from being much less, is actually mare 
than that found in many of the Anomodontia §, certainly the 
♦ E. g, OfjfinorAinus* 

t Indeed tlii« is by no means necessorily gradual or slow, 

for within the single j^n us J*r<K/fvta wo ha\c both brochyodout and 
hypsodout species, while the closely allied genera OerhiUus^ MeriomSf 
ana Ithomhomys present us, in the Older named, with a ci>m]^ete transi* 
taon from brachyodont itfw-like teeth to perfectly byiisodont, rootless, 
ever«growing teeth, with the huninie entirely distiuct from one another 
throughout. The close olliiiuoe of these genera in other respects shows in 
how' snort a period of geological time such great dental changes may tak^ 
place. 

X The striking fact observed by Dr. Ktikenthal of the identity in 
number of the cusps of the young compound teeth with tho total number 
of the edult simple teeth isdeciuidly m favour of tho method pow aiig» 
gested, but, on the other hand, the appearances presented by the teeth of 
the early Cetaceans, such as ^ualoaont seem to bo on the whole more 
euggestive of hssion than development by hypsodoutism. 

$ Of the Dinynodontia there are either no marginal teeth at all or only 
a single pair, while of the Theriodoutia Cynosuchua has 11 or 12, 
aauruB 6 to 10, and I^cosaurue 9 or 10, while Empedim has 14 to 16 and 
Titanwtuehua J6 or 17 on each f^ide of each jaw. See Lydakker, ^t. 
Foas. Kept B. M. iv. pp. 71-101 (IWy 



On Oioadidte, 313 

mort Mamtualiftti of all the Iieptili{i. Tliia fact is alone suffi- 
cient to discredit Dr* Kukentlml’s theory* 

Dr. Kttkenthal seems to credit the advrocates of primitive 
monopliyotlontism with supposing that the present single 
dentition ot the Cetacea is an unmodified survival of the 
earliest monophyodont condition; but this is not the case, 
that view having never been taken, so far as 1 know, by 
any one but Baiime, and by him on the basis of a wholly 
dilFerent theory. J myself^ have RU|)posed the ancestors of 
the Celaeeii to ha\c passed through a more or less dipliyo- 
dont t'tage, and to have afterwards lost one ot their two sets 
of teeth. 

Dr. KUkenthal is to be congratulated on the brilliant 
results tliat liave attended liis iiivestigaiions, and I trust that 
he will continue his efforts to find out the true homologies of 
the (iitrerent teeth, and thereby facilitate the work of those 
who foi systematic purposes need to havccoirect names under 
which these important » organs can be (‘oni pared and described. 


XLIX . — On Monif* nmUscribtd Cieadida', with S^noni/mical 
Aoti>H, By W* L. Distant* 

I ifAVi: had submitted to me for identification a number 
of Species belonging to this family contained in the collec- 
tions ot the Houtli-African Museum at Cape Town and 
the Australian MuReiim at Sydney. The new species from 
these sources and others which I have recently received 
are heie described, with a few synoiiymical notes and 
corrections resulting from some perfunctory and hasty work in 
other quarters. Tlie legacy of bewildennent left to students 
of the Cicadidaj by the late Mr. Francis Walker is already so 
sufficing that it is earnestly to be hoped that such difficulties 
be not increased by other writers unfamiliar with the 
family. Like all other zoological groups Cicadidss require 
study, but have, unfortunately perhaps, been as much 
obscured in piinted matter as has proved to bo the fate of 
most families of the lihynchota. 

CjcjLZtmjg. 

P<i?cihp9aUr%u Trimeni^ sp. n. 

Head and pronotum fulvous and moderately pilose, meso* 

♦ r,c,p,4rs. 

Jnn. d* Mag. N. UitL Scr. 6. VoL ix. 23 
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notum and al»douien black. Head with a rectangular hollow 
fascia on front, anterior margins of vertex angularly enlarged 
at junction witli front, a transverse fascia between the eyes 
anJi the area of the ocelli, black. Pronotuin with a central 
longitudinal fascia transversely extended anteriorly and 
posterioiJy, the incisures and lateral margins black. Meao- 
iiotum with two obconical fascim on anterior margin, the 
basal cruciform elevation, a sinuated fascia connecting same 
witli the obconical spots, and lateral and posterior margins 
oehraccous. Abdomen above moderately pilose, anterior 
margins of the tynjj)ana ocliraeeous, segmental margins 
clothed with oehraccous hairs. Body beneath and legs ochra- 
ceous ; ]u‘ad, sternum, and opercula greyish ; anterior margin 
of head, lateral margins (excluding extreme edge) of sternum, 
a basal spot to face, spots and streaks to femora and tibiae, 
and sonic small central spots to abdomen, black. 

Tegniina fulvous, mottled with dark fuscous, the venation 
oehraccous at base and subsequently piceous towards apex ; 
costal membrane oehraccous, its base and the basal cell largely 
black. Wings black, the base irregularly oehraccous to about 
centre, the outer maigins broadly pale hyaline and with a 
creamy white spot at the apex ol the black coloration. 

Rostium reaching the |)Ostcrior coxce, opercula moderately 
overlapping at centre. 

Long, c? 20 inilliin. ; exp. tegrn. 80 inillim. 

I/ah, y. Africa, Bushman Land ( fVarde/f). Cape Town 
Mus. and Coll. Dist. 

The peculiar coloration of the wings will render this species 
easily recognizable. 

Pijucilopmltria Pertngueyi^ sp. n. 

Clostdy allied to P, Trimeni^ but differing in the following 
characters : — Tlie head is more conical and less truncate in 
front, the lateral margins of the pronotuin are more acuicly 
angular in dilatation, the face is broader, the abdomen beneath 
with black fascise on the segments, and the wings without 
the oehraccous basal area, being wholly black, with the 
exception of the creamy white spot near apex and the broad 
jiale hyaline outer margins. 

Long. (J 24-26 niillim. ; exp. tegm. 68-78 millim, 

hah. S. Africa, Damara Land (v. Tatton), Cape Town 
Mus. and Coll. Dist. 

Thopha eeastliba, sp. n. 

Body above dark ocliraceous. Head with the margin of 
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front atid a broad facia between the eyes pale castaneons. 
Pronotum with the incisures pale castancous, the lateral and 
posterior margins stramineous. Mesonotum with foUr ob- 
conical castaneous spotSi the central pair smallest. Abdomen 
above eastaneoua, the base ochraccous, the apical segment 
thickly greyish ]y pilOsSe. Body beneath ochraceoua ; the face, 
fascia between face and cj^es, legs^ abdomen, and inflatetl 
tympana castaneous ; anterior margins of tympana beneath 
ocliraceous. 

Tegmina and wings pale hyaline, the venation ochraccous, 
becoming darker towards apices. Tegmina with the costal 
membrane and the basal cell ochraccous ; anterior margin of 
basal ceil and anterior margin of claval area dark castaneous } 
claval area pale sanguineous. 

Long,, excl. togm,, cj 42 millim. ; exp. tegm. 126 inillini. 

IfaL Australia, Sydney. 

This species differs from Thopha aaccata^ A. & S., the only 
other described species of the geniu, by the much more 
strongly sessile eyes, a character alone which will instantly 
separate the species. Besides this structural toaturc, the 
colour is much paler, the body almost glabrous above, and 
not pilose as in T’. aaccuia ; the head, sternum, and opercula 
beneath ochraceoua and not very dark castaneous, and the 
abdomen is narrower and more attenuated. 


OraptotettiS thoracicay sp. n. 

Head, pronotum, and mesoiiotiun bright pale ochraccous, 
abdomen pale sanguineous. Eyes fuscous. Pronotum with 
the posterior, lateral, and anterior (as far as behind eyes only) 
margins castaneous, and with two jet-black central, discal, 
curved fascism. Mesonolum with four pole castaneous 
obconical fascias, the central pair smallest. Abdomen above 
ochraccous near base. Body beneath and legs sanguineous ; 
head beneath, anterior cox®, and lateral margins of sternum 
ochraceoua : spots on coxa) black. (In the specimen 
described the ajicx of one posterior femur and its tibia is 
almost black, the other postetior leg is uniformly sanguineous.) 
Tegmina and wings pale hyaline, mpre or leas completely 
tinged with castaneous (in the specimen described more so on 
one tegmina and wing than on the other), the venation 
ochraceous or castaneous. 

Long., excl, tegm,, J 28 millim. ; exp. tegm. 75 mlUlm. 

//aJ. Burma, Womcit. 
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This is a Burmese representative of the pjonua, hitherto only 
represented by a single Himalayan and Oliinese species, G. 
guttatuHy St&l From this species it is differentiated by its 
totally different colour and markings of pronotmn ; tlie front 
of the head is also more angalateJ and the face more angu- 
larly tumid. 


Mogannta effecia^ sp. n. 

Moganma effecUt, Walk., MS. 

Body and logs very dark bluish black; tegmina with the 
basal lialf bluish black, this colour broadly margined at Ime, 
costal area, claval area, and just before its extremity with 
sanguineous. 

Var. a. — The black area of tegmina streaked with pale 
fuscous and the sanguineous margin to same very dull on 
costal area and almost absent on claval area. 

Var. — The venation in black area of tegmina sanguineous 
and concolorous with the surrounding margins. 

Long., excl. tegm., 17-19 nnlllm. ; exp. tegra. 42-48 
milliin. 

Ilab, North-east India, Sumatra* 

This is a common North-Indlan species and of a very 
distinctive pattern and coloration of tegmina. 

Iheturia bicolorata^ sp* n, 

Heiad, pronotum, and mesonotum nale greenish ; abdomen 
warm ochraceous, its apex green. Eyes pale fuscous. Head 
beneath, sternum, and legs pale greenish^ abdomen beneath 
ochraoeous. Tarsi ochraceous, 

Tegmina and wings pale hyaline, the venation greenish or 
ochraceous ; costal membrane of tegmina and the extreme 
bases of tegmina and wings pale greenish. 

Uostrum reaching posterior coxes, with its apex black; 
anterior femora with three distinct spines. 

Long., cxcl. tegm,, $ 23 millim. ; exp. tegm. 65 milUm. 

Hob, New Guinea, Fly Eiver. Austr. Mus., Sydney, and 
Coll. Dist. 

A Bcoturia of striking bicoloration, of which at present I 
have only seen two female examples. 


'Tibicen (Quintilia) JVealei, sp* n. 

Body above and beneath with the legs black ; body benea^ 
with a broad, lateral, pale ochraceous fascia on each aide 
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extending from oyeB to apex of abdomen. Head with the 
eyea brownish ochraccouB and a small ochraceoas spot at base, 
rronotuui with a central, elongate, ochraceous spot and with 
the incisures brownish. Cruciform elevation at base of 
mesonotum ochraceous, black at centre and near its apices. 
Apices of hunora and base of tibias narrowly ochraceous. 
Tympana, opercula, and tliree iiulistiiict longitudinal scries 
of very small spots to abdomen (one central, the otiier two 
lateral) dull greyish. 

Tegmina and wings hyaline, the teginina slightly infus- 
cate, the venation black dotted willi ocliraccous ; transverse 
veins at the bases of apical areas broadly and daikly infus- 
cated, and a scri<'S of dark blackish marginal spots at the 
apices of longitudinal veins to apical areas; wings with an 
angulatcd blackish fascia situate on the transverse veins at 
the bases of the apical areas ; wings and tegmina narrowly 
ochraceous at base. 

The rostrum just passes the intermediate coxee, the anterior 
femora have two large and robust spines and a third, small 
and indistinct, near apex ; the head is broad and between the 
eyes is moderately truncate. 

J^ong., excl, tegm., cf 11^ millim. ; exp. tegm. 45 millim. 

///lb. S. Africa (A/anse/ llVofe). 

This species is allied to T. {QuintiKa) vitnpennis^ Karsch, 
from which it is distinguished by the dark central fascia to 
the wings; in general appearance it somewhat resembles the 
Indian species Hubvitiata^ Walk, 

MaSUPIIA, gen. liov. 

Allied to Oicadatra. This genus is to be recognizied prin- 
cipally by the tegmina, in which the basal cell is large, 
broader at base than at apex, and not twice longer than its 
extreme breadth ; the costal margin of the radial area is more 
or leas curved am) gibbous, and the inner ulnar area is dis- 
tinctly broader at base than at apex. 

Manupha ampUaiaj sp. n. 

Body above blackish or very dark castaneous ; head and 
thorax moderately pilose, more thickly so beticath than above. 
Head with a large ochraceous spot on the anterior margins 
of vertex adjoining front : eyes pale fuscous. Pronotum with 
the margins and a central longitudinal fascia ochraceous, the 
incisures brownish, Mesonotum wdth tw^o central, linear, 
ochraceoas fasuice, which are thickened posteriorly, the lateral 
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margins very narrowly ochraceoos and the cruciform elevation 
ochraceons^ with its anterior margin blackish. Abdomen 
with almost the posterior halves of the segments ochraceous. 
Legs, rostrum (excluding aj>ex), opercula, and central area of 
abdomen l>eneath ocliraceous ; streaks and spots to legs, 
outer basal angles of opercula, and the face castaneous. 

Tegmina and wings pale hyaline and talc-like, their bases 
narrowly ochraceous, marked with fuscous ; tcffmina with 
the venation ochraceous or pale fuscous, the costal membrane 
and inner margin of claval area ochraceous, the transverse 
veins at the bases of second, tliird, and fourtli apical areas 
infuscated, and some irregular fuscous 8{)ot8 or sliadings on 
the longitudinal veins of the third, fourth, fifth, and seventh 
apical areas. Wings with the venation ochraceous and with 
some submarginal fuscous spots or shadings on tlie longitu- 
dinal veins to the third, fourth, fifth, and sixth apical areas. 

I^iig., excl. tegm., ^ 21 millim.; exp. tegm. 63 millim. 

Ilab. S. Africa, Ookiep. Cape Town Mus. and Coll. 
List. 

A striking and uncommonly marked species; the pale 
wings and tegmina with their subniarginal maculation, the 
ochraceously fesciated abdomen, and the gibbous costal 
margin to the radial tegminal area render it easily recog- 
nizable. 


Masujyfii. ddicaia^ sp. n. 

Very closely allied to the preceding species M, ampliaia^ 
but differing by its larger size and much less gibbously 
produced costal margin to the radial area of the tegmina; 
the abdomen above is more ochraceous, with a large black 
basal spot, tlie front of tJie head is pale castaneous, wdth two 
central darker lines, the body is much more uniformly ochra- 
ceous beneath, and the subniarginal spots to tegmina and 
wings are paler and more obscure. 

Long., cxcl. tegm., 23-27 millim.; exp. tegm. 65--72 
millim. 

Hah. g. Africa, Ookiep and Bushman Land. Cape Town 
Mus. and Coll. Diat. 

The two species above described arc structurally distinct 
by the length and shape of the tegmina. 

CalUpmltria hicolorata^ sp. n. 

<y. Body black; apical margins of vertex of head, pro- 
luvial majgins, two veiy obscure obconical spots to meso^ 
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notunij^ apices of cruciform elevation, apical margins of 
abdominal segments (some effaced), lateral margins of 
sternum, a spot at base of face, rostrum (excluding apex), and 
apex of abdomen beneath dull ochraceous ; tlie rudimentary 
opcrcula greeni«h {jrey ; legs black, spotted with ochraceous. 

Tcgmina and wings pale hyaline, the venation brownish 
or fuscous; costal membrane to tegrnina ochraceous. 

? (var. ?). Transverse veins at the bases of second and 
third apical areas inf uscatctl. 

Long.» excl. tegm., 20, ? 18 millira. ; exp, tegm., cf 
46, V 45 inillim. 

llah. H. Africa, V. Wyks Vley (Ahton). Cape Town 
Muk. and Coll. Dist. 

The largest of the species of Callipniltria yet described. 


l^ailotympana infuncuta^ sp. n. 

Head and tliorax above black ; abdomoii reddish, with the 
base and a central longitudinal fascia black ; apical margins 
of front and a{>ex of head, posterior and lateral margins of 
pronotum, two curved central fasciie to inesonotum, connected 
with the cruciform elevation and posterior margins of abdo- 
minal segments, ochraceous. Body beneath and legs ))ale 
ocliraceous and moderately pilose ; sulcation and striations of 
face, streaks to femora and tibiie, and some small coxal spots, 
blackish. 

Tegniina and wings pule smoky hjraline, tegmina with the 
veins fuscous and with slight marginal infuscutions ; wings 
paler. 

Long,, excl. tegm., A 17 millim. ; exp. 38 raiilim. 

llab, y. Africa, Ilex River Valley. CJape Town Mas. and 
ColUDist. 

This species is allied to I\ fuaiforvH9^ Walk., from which 
it can at once be separated by the iufuscated tcgmina. 

Fidicina Miilhri^ sp. n. 

Head, pronotum, and inesonotum dark olivaceous, some- 
times almost black ; abdomen above blackish \ body beneath 
and legs dark olivaceous or blackish and strongly pilose; 
apices of the femora and bases of the tibioe nari'owly pale 
ochraceous ; posterior tibiaa jiale olivaceous, w ith the anices 
pitchy ; rostrum (excluding ajiex) pale olivaceous. Eyes 
olivaceous ; body above sparingly pilose, lateral margins of 
the abdomen prominently greyish ly pilose, 

Tegmina and wings pale hyaline, the venaitou ochraceous 
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or fuacouA; tegmina with the baaal cell, contal membrano, 
po8tco«tal area and base ol claval area blackish ; the trana- 
verse veins at the bases of the apical areas all darklj^ inftia-> 
(‘ated, and a eubinarginal scries of small fuscous spots on 
the apices of the longitudinal veins to anical areas ; wings 
with the base and half of anal area blackish, containing 
three ochraceous spots, the lowermost of which is somewhat 
bifid. 

Long., excb tegin., ? 81 millim.; exp. tegm. 90 millim. 

7/flJ. Brazil, Santa Catarinn. 

This species is allied to K puUatOy Berg, but differs at 
once from the description of that species by the peculiar 
ochrnceously •spotted black basal area of the wings, 

Tlie finiale now before me is much paler in coloration 
than the male. 


Carineta tradOy sp. n. 

9 . Head, pronotum, and nieHonotiim ochraceous ; abdomen 
above castaneons. Head wdth two spots on front, the apical 
margins of vertex and the area of tlie ocelli black. Pronotum 
with a central subtriangulav spot near base, with a small 
rounded sjioi on each side, black. Alesonotum wdth two 
central obconical spots, from which on each lateral margin a 
shoit line emerges, a central linear and two rounded spots in 
fiont of the cruciform elevation, a 8j)Ot at the lateral margins, 
ext) erne basal maigiii, and u spot on anterior angles of basal 
cuicifonn elevation, black. Head beneath and sternum 
ochraceous, legs and ^bilomeu beneath very dark castancous ; 
coxa*, apices of femora, bases of tibiae, and jKisterior tarsi 
(excluding apices) ochraceous ; two central longitudinal faseim 
to face, a spot between face and eyes, base and apical half of 
lostium, very dark castaneous. 

'J egmina and wings pale hyaline, the venation ochraceous 
end luscous ; tegmina with the costal membrane ochraceous ; 
winp wdth a rather large fuscous marginal spot at ajicx of 
anal urea, and a short ochraceous and black marginal streak 
at basal margin of same. 

Long,, excl. togm., S 28 millim. j exp. tegm. 82 millim. 

Hab. Ecuador. 

A species somewhat allied to C. ^^iicuy Walk., by the 
markings of the wings, but differing from that species by the 
larger, more robust, and differently coloured and ornament^ 
body, much wider pronotum, shorter and broader head, &c. 
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Carineia sp. n. 

Body above oastaneous and piloae ; liead with the eyes, a 
central spot tv) front, apieul margins of vertex, and a spot at 
base greenish oehraceous. Pronotum with the inaigins, a 
central fascia bifurcate posteriorly, and with some ovate 
diaoal markitigs, greenish oehraceous. Mesonotuin with two 
central obconical spots, beneath and bounding which is a 
large triangulated spv)t, the lateral margins and basal cruci- 
foim elevation, grtumish oehraceous. Abdomen witli three 
longitutiinal greemali -oehraceous fascise, one central and two 
1a1<Mal. Head beneath, sternum, and legs oeliraceous, body 
beneath daik castaueous ; apices of rostrum and tarsi pitcliy. 

Tegmina and wings pale smoky hyaline ; the venation 
biownish oehraceous; tegnuna with two indistinct fuscous 
longitudinal streaks in each ajiical area, and a marginal series 
ot tuscous linear b|)ot8. Wings with a central fuscous spot 
near end of radial area, the apical margin and inner basal 
margin oi anal area infuscated, and an outer marginal series 
of (uscous linear spots. 

Lo?ig., excl. tegin., d 21 milliin. ; exp. legui. 65 inillim. 

Hub. Ecuador. 

Amrt from other characters this species may be recognized 
by the central fuscous spot to the wings, wnich> with the 
tuscuitcd abdomen, allies it to C. irivittatay Walk., from 
wliicli, how’over, it difters by its larger size, absence of dark 
spots to tegmina, the more produced and conical frontal portion 
ot head, uniformly narrow central sulcation to face, &c. 

Carineta niafuray sp. n. 

(J . Body and logs warm dull oehraceous. Head wdth 
the basal margin and area of the ocelli black, the front with 
two marginal blackish streaks. Pionotum with a narrow, 
dark, central, longitudinal line, on each side of which is an 
obliquely curved and dentate black line, a short black streak 
near each latei'ai margin, and lateral and inner basal margins 
also black. Mesonotum with two contra! black- bordered 
obconical spots on anterior margin, on each side of which is 
a longer and more acute spot, a w aved and pointed spot in 
front of the cruciform elevation, and a short black basal 
streak on each side of the same^ Abdomen above and beneath 
with the lateral margins strongly and palely pilose. Beneatli 
the anterior and intermediate coxse i^e spotted with pale 
fuscous, and the abdomen is marked with a central longitu- 
dinal fascia of the same colour. 
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Boatrum with the apex fuscous and reaching the posterior 

COXfiB. 

Tegmina and wings pale hyaline, the venation dull 
ochraceous. 

Long., excl. togni«, 15 inillim. ; exp. tegm, 40 millim. 

Hnb. Venezuela. 

The most closely allied species to the one here described is 
(I caiiday Walk. 

MelampAolta roMceay sp. n. 

Iload greenish ochraceous. Pronotura and meso- 
notum pale greenish, the last with two obscure obconical 8f)ots 
at antciior margin, and with two dark greenisli but obscure 
fascice on each side. Abdomen rosy castancoua. Head and 
tliorax beneath greenish ochraceous ; legs pale greenish, with 
the apices of the fibite and the tarsi pale fuscous. Abdomen 
beneath paler than above, with the segmental margins 
narrowly ochraceous* Opcrcula pale greenish, obliquely 
directed inwardly, concavcly narrowed on each side near 
base, and with their apices rounded. 

Rostrum greenish ochraceous, its apex pitchy and just 

t asaing the intermediate coxa). Anterior femora armed 
cneath with three strong spines. 

Tegmina and wings pale hyaline, the first m ith the basal 
portion of venation greenish, remainder and that of wings 
pale fuscous. 

Long., excl. tegm., 25 millim. ; exp. tegm. 59 millim. 

Ilab. New Caledonia and lluk Island. 

A female specimen from New Caletlonia now before me 
has the abdomen as dark beneath as above, with an obscure^ 
central, longitudinal, pale fuscous fascia. 

Melampaaha convictUy sp. u. 

Body above brownish ochraceous. Head with the frontal 
margins and the area of the ocelli black, l^ronotum with 
three small and very obscure black spots near anterior 
margin, the incisures also somewhat darker. Mesonotum 
with four obconical black spots, the outermost two very long, 
and two rounded spots in front of the anterior angles of the 
basal cruciform elevation, black. Abdomen with transverse 
fasciae at the anterior segmental margins and a series of 
lateral marginal spots, black. Body beneath brownish 
ochraceous ; the disk of lateral striations to face, apex of 
rostrum, and a basal spot to abdomen black ; temora pale 
castaneous. 
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Tegmina and wings pale hyaline, the venation ochraceous ; 
tegniiiia with the postcostal area infuscated. 

Anterior femora with three distinct and robust spines, the 
apical one ainallest. Abdomen (c?) very much attenuated 
to apex, which is also elongate. 

Long., excl. tegm., 19 roillim. ; exp. tegm. 56 millim. 

1/ah, Noifolk Island. 

A sj>eci(‘s to be superficially recognized by the attenuated 
abdomen and the infuscated postcostal area to the tegmina. 

Alelampaalta ahdiminalia^ ap. n. 

Body above black. Head with a central spot to front, 
apical margins of veitex, a central spot near base, and tl»e 
(‘VOS oclnaccous. Pionotum with a central discal elongated 
sj)ot, beneath which are two small transveise spots, ochra- 
ccous. A spot on each side of the cruciform elevation and 
tlio metanotal margin ochraceous. Abdomen with two 
oblique reddish ochraceous macular fascioa on the last throe 
aegnienlB, and in the female two elongate sulphureous spots 
at tlie base of the anal appendage. Head beneath and 
sternum black ; a spot at base and the margins of face, a 
marginal spot near insertion of antenna', coxal margins, legs 
and abdomen beneath reddish ochraceous ; longitudinal fasciae 
to legs, the anterior tibia;, tarsal claw^s, central basal si)ots, 
and a series of marginal spots to abdomen black. 

Tegmina and wings pale hyaline, the venation blackish ; 
costal membrane and postcostal area of tegmina ochraceous. 

Long., excl. tegm., ^ 20 inillira. ; exp. tegm. 68-60 
millim. 

Uab, Australia, Victoria {Stephen Barton). Austr. and 
Tasmania Mus., Syd., and Coll. Dist. 

In one varietal teinale specimen now before me the lateral 
ochraceous, macular, abdominal fascitn extend over the last 
four segments, w'ith a central spot of the same colour on the 
preceding segment. 

This species is allied to M. Landuborovgh!^ Dist., but is 
especially to be distinguished by the abdominal markings. 

Melatnpsalta extrema^ ap. n. 

Head, pronotum, and mesonotum black. Abdomen ochra* 
eeons, with the basal margin and the two apical segments 
black : a central longitadinal spot to the penultimate segment 
and the posterior margin of tiie apical segment ochraceous. 
Head witn the front excluding two marginal spots, anterior 
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marginal angles of vertex, and the ocelli ochraoeous ; eyes 
pale brownish. Pvonoturn with the margins, and a central 
longitudinal fascia, on each side of wliich are discal curved and 
trans verso streaks, ochraccous. Alosonofcura with two central 
fascia? thickened }R>steriorly, the lateral margins and basal 
cruciform elevation (cxoludiiig anterior angles and central 
margins) ocliracoous. Body beneath and legs ochraceoua, 
femora streaked with castaneous ; abroad central fascia to 
face, head beyond face, coxa! fascia*, sternal spots and basal 
angles of abdomen black, 

Tegnuna and wings pale hyaline, their bases very nar- 
rowly ocluaceoua, the venation generally fuscous; costal 
membrane to tegmina ochraccous, wdth its outer margin 
iiairowly fuscous. Wings with the inner margin and outer 
apical angle of claval areas iiifuscated. 

Female wdth the upper surface of the abdomen ornamented 
with transverse central segmental black spots, and the two 
terminal segments arc not wholly black as in the male. 

excl. tegm., <J ? 1^ milliin, ; exp. tegm. 47 

milllm. 

Hah. N,W, Australia, lioeboui-iie. Austr. Mus., Syd., 
and Coll. Dist. 

A distinct species, to be nrimarily distinguished by the 
colour of the abdomen, the tuoracic markings of the upper 
HUi-face, and the fuscous markings on the claval area of the 
wings. 


ihlampsaita rotunJuta^ sp. n. 

(J , Body above black and moderately greyishly pilose. 
Head with the anterior angles of vertex, an indistinct central 
linear basal spot, and tins ocelli ochraceoua. Pronotum with 
the basal margin and some indistinct atiterior and posterior 
marginal spots ochraceous. Mesonotum with two central 
linear and inwardly angulated fasciw, the lateral margins 
and basal cmcifonn elevation ochraceous. Abdomen (exclu- 
ding basal segment) with transverse ochraccous segmental 
fasei®, and macularly marked with grey pilosity. Margins 
of face, legs, and abdomen bencatli ochraceous; femoral 
btreaks and bases of tibiie blackish. 

Tegmina and wings pale liyaline, the venation ochraceous. 
becoming fuscous towards apex ; tegmina wide, arched, ana 
I'onnded. 

Female . — From the snectmen now before me geucrally 
paler in hue than the male. 

Long., excl. tegm., <? ? 14-15 millim. ; exp. tegm, 31 
millim. 
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Jfah. South Africa, Stclletibosch. Cape Town Mas. and 
Coll. Dint. 

A very distinct South-African species, defined by the 
broad arid rounded tegmhia, approaching^ in this respect the 
peculiar facies of some Australian species. 

Synontmical Notks, 

T)»e foll<nAirur nonyiny ivfei'4 to tuo South-African 
ppccits, ot whi^li I able duuiic^ tlic lift tunc of iny late 
liicmi Ur, Sipioret to compare the types in his collection 
made by the late Ur. St&l, with those of Mr. Walker in the 
Biitish Wusouui : — 

Tibicon (^QaintiUa) primitiva, 

(*irada prinutirn^ AVnlk binl Horn. i. |». :>1H. n. 17 J (1850). 

Tihin*n prnnihra, HtSl, (Kf\. Vet -\k. Forli. p. 1H5. 

7'tha^n {Quinttlia) /mmafinu^y Hull. Hem Aft. i\. p. 40. n. 18 (1800). 

QinnHlw ItiomaHna, KHrinch, lk*rl. cut. ZeitHchr. xxx\. p. lliM, n. 52 
(IMJO). 


Tthiicn {QuintfUa) movUifera, 

Cicada moifihfei’a^ Walk. Litit Horn t. p. 219, n. 172 (1850). 

Tihteca intaniifccay Si Eh (Kfi. Vot.-\k, Fork 1802, p. 485. 

Tibicca {Quiutiha) maculmcrviftt 8tEh Heiu. Afr. iv. p. 53 a. 8 (18tVl) 


In the ^Journal of the Linnean Society’ (?5oology), 
vol. xxiv. pp, 128-131 (1891). Mr. Kirby has describe*! as 
new four species of Cicadidai xroni Oeylon. These descrip- 
tions may be interpreted as follows 

Dunduhia viioita, Kirby, L c, p. 128,«(7tcm?a t>/rirfis, Fabr. 
Syst. Khyng. p. 39. n, 28 (1803), cxcl. syn. 

Pomj)onia Oreetti^ Kirby, L c. p. 129,=:Po»i/?o/<fa RansoH'^ 
nefif DUt. Ann. & Mag. Nal, Hist. scr. 6, vol. i* 
p. 372 (1888). 

ronwoftia elfffan^f Kirby, L c, p. 180,« fmeas^ 

Walk. List lloin. i. p. 6& n. 28 (1850). 

Cicada apicali^. Kirby, /. c. p. 131,w TVitesn nuhifarca^ 
W alk. List Uotn., Suppl. p. 28 (1856). 

• yVjynofio, pm. hot. Cks&ly allied to Powpvfdaf but with tho tym- 
tana almost eutiroly tiuco\'«rod. thus locating the genua in the aubfatn. 
libieenmaB. (More thlly described and iigaivd in my fort booming part 
of tbe * Mono^pb of Oriental Oicadidic.*) 
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On some undescribed Oicadldus. 


Ill the * Transactions nf the New Zealand Institute/ 
voh xxiii, p. 49 (1890), Mr. Li. V. Iludsun has published a 
paper on New Zealand Cicadas 

Civada muta^ lluds. 1. c. p. 51. — Mr. Hudson thus refers 
to the well-known Melamps'dta mufa, Fabr., and describes 
several varieties which apparently belonp^ to two distinct 
species — M. vinfay Fahr., and M. anguatu^ Walk. These 
varieties Imve also previously been described by Walker as 
distinct species, while Mr. Hudson a^ain describes under the 
name of ( ^icada ajndUna (/ c. p. 5 i) another form of tlio 
Fabriciaii species. The synonymy is as follows 


ilelampaalta mutu* 

Tettiijonia mujta^ Fabr Fat. Svst, 4, p. 2 t. n ^5 1 1??*)) ; Syi»t. Hhynsr. 
p. 4.M. n. AiMlKW). 

Chcada mutn^ Oliv. Knc. M6ih, p, 7o7. n. 48 (1790), 

Cwada cutora^ Walk. Li«t i. p. 172. U, 116 (I8ri0). 

Cioadn ochrina. Walk, List IJom., Buppl. p. (1858). 

MeUmpHnlta muia, Still, (hlf\. Vet.-.ik. Farh. 1802, p. 484. 

Cicada muta^ Hiidn. (part.), Trnn<«. N. Zeal, liint, xxiii. p. 51 (181K)). 
Cicada aprilina^ lludB. ibid, p, 62 (lKt»0). 


Atdampsaha angusta. 

Cicada uia/unia, Walk. List Horn. I. p. 174. n. 121 (1850) ; St&l, (Efv. 

V<‘t.“Ak. Fork, 1802, p i82. 

Cicada roscttf NN'alk. I.ist Htnn. i p, 220. ji. 172 (1850). 
iHcada biHnca^ Walk. Li«!t lloin., Su]>i)l. p. 84 (185^), 

Mclampmlta rowa^ 81 SI, (Efv, VeL-Aa. Fork. 1862, p. 484. 

Cicada mtifa, Iluds. (l>art.), Trails, ZvnI, luMt. xxni. p, 51 (1890). 

Cicada Iluds. L c, p. 52,^ AfelampsaUa acuteUaris^ 

Walk. List lloun i. p. 150. n. 88 (]85()). 


Cicada tolanihe^ Iluds. 1. c. p. 63, belongs to the genus 
Melammalta. In a book ontitleu * An Elementary Manual of 
New Zealand Entomology/ bearing date 1892, Mr. Hudaou 
gives a figure of a (Jicada iolanthe^ sp. n., without any 
description or reference to his previous description in the 

• This family name should be more correctly spelt Oicadidm/* espe- 

cially as Mr. Buckton hua eveu more en’onoously used the term ** Oicadm *’ 
for nearly the whole of the British Homm>tera* (* Monog. of the British 
Oicadm/ by O. Bawdier Buckton, 1890-91). Philosophical entomolo- 
gists” who contemn systematic entomologists ** must at least be pro- 
tected by their weaker brethren fh>m forming wrong oonclusions on 
careless systomatio work. 
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General HUtory of the Marine Polyisoa. 

Trans. New Zeal. Instit. for 1890. This figure most bo 
ignored, as the colour is unlike the species and tho venation 
portrayed is also diffi^rent from any known genus of 
Uicadidic. 

Cicada casittopey Iluds. L o. p. My^HelampsaUa nervosa^ 
Walk. List Horn. i. p. 213. n. 106 (1850;. 


L. — Contributions towards a General History of the Marine 

Polyzoay 1880-91. — Appendic, By the Rev. Thomas 

IliNCKS, B.A., F.R.S. 

[Oontimied from vol. riii. p. 480.] 

^Annals/ August 1881 (]>, 65 sep.). 

Mucronella teres y sp. n. 

Byn. Mucrimetla la>m\ Macdillhra}*, Tran#. Uoy. 8oc. Victoria, July 
1882 ; Frodr. Zooh Viet. dccadt> xii. p. (M, pi, oxvi. fig. ii. 

Tliere can be no doubt that MacGillivray’s M» Icsvis is 
identical with the present species, of which it must rank as a 
synonym. The only difl[erence.s netween the two as described 
are that in M. Iwris three spines are present iti front of the 
ooeciuni on each side, whilst in the specimens which I 
examined there were only two, and that the small nodular 
projection on the inner lace of the mucro in M, teres is not 
noted by MacGillivray. 'Diese points are quite iinmateriah 

Ibid. (p. 65 sep.). 

Mucronella epinosissimay sp n. 

This species is identified by Waters* with Mucronella 
Peachii^ var. ockidentatuy llincks, and Miss Jell^ has taken 
the same view in her * Catalogue ; ’ but 1 am quite unable to 
accept their decision, if. spinosissima is, 1 have no doubt, 
identical with the^ fossil form from New Zealand described 
by Waters (foe. dU ) ; it agrees with his diagnosis even in 

♦ Tertiary Chellootonaita from New Zealand/' Quart. Joum. Gaol. 
Soc. for Feb. 1887, p. 56. 



828 


Rev. T. Ilmck»’» ConU'ihiUions towm^ih a 


minute parriculara *, but it differs essentially from M. Peadhfi^ 
van oefodentata. From the latter it is distinpfuished by its 
lageniform cells, the tall, neck-like, tubular peristome, which 
is more than suhereet, sometiraes standing up almost at right 
angles to tfie cell-wall, the rim hearing at the bark and round 
the sides about eight rather short spines set closely together, 
the front margin carried up into a somewhat broad miicro^^ 
often bi- or tridentate, and by its recumlient ococium. It is 
also iurnislicd with an oral denticle, hut it differs in form and 
position from that of the variety octodmtata. The cells of 
M. apinonhaitna are very ventncose below, the surface is 
smooth and aliining, and a line of small circular pores runs 
round the margin, I liave no doubt of its distinctness from 
the British form. 

In my Report on the Polyzoa of the Queen Charlotte 
Islands ” I have described a supposed variety of the present 
sjieeies under the name M, sphiounBima^ form f. 

Further consideration has convinced rnc that the supposed 
variety is leally n distinct R{)ecies, with some marked charac- 
teristics, of which the tubular structure in the ccll-w*uU is 
])robably the numt impoiiant, 1 propose to name it Mucro^ 
neUa perforata^ 

]\lis8 Jelly also ranks Lepmlia multinpiaatay Busk, as a 
synonym of the variety octodenlataX, Upon this I can only 
remark that the g<'neral ehavaetcr and tlie details of structure 
seem to me strikingly dissimilar in the two forms. 'JMiis must 
be apparent, 1 think, on a comparison of Mr, Busk’s figure 
with ttiy own. 1 may direct attention specially to the enlarged 
figure of the orifice of L. mitUispinata §, which represents a 
totally cliflcient structure from that which is characteristic of 
J/, spinosibBimn, 

In his ‘Challenger’ Report (part 1, p. 1601 Busk lias 
described a variety of Mucronella ventricoBHj wliicii he has 
named muhiHpmata and wdiich he was inclined to think 
might be identical wdth my Jf. PmchiL vor, octodmiata* 
His form, ho contends, must be referred to Jf, vmtrieo$a, 
rather than to M. Pmchiiy and judging from the detailed 
account which he has given of it tliere can be little doubt 
that he is right. On the other hand, some of the most 

♦ It i« (Uruished, like tho fowil species, with the broad, flat, oral den- 
ticle, directed downwards and overhanging a large portion of the oritiee, 
mentioned by Waters. It may be added that the upper margin of tha 
primary orifice is distinct Iv crenulate. 
t Report Vol Q. 0. 1*.” n. 27 (sep.), pL iii. fig. a. 
i * SyUonymic Catalogue^^ p. 195, 

5 Quart. Joum. Micr. *8ii., ♦* Zoophytology/’ n. s. i, p. 7ft, pi. xxxii. 
fig. u 



if 0m Mmin^ Batjfxoa, 

dmtincHre features of M. Beaohii fm present in my variety— 
the smaUer cell, the absence ot* striation un the front wall, 
the less niassive mucro, and the comparative smallness of the 
oral denticle. The two forms arc probably distinct; Mr. 
Busk’s figure in the ^Ohalleugcr’ tteport can hardly be 
referred to the var. ocfodeHtata^ 

JPBQchn and iV, ventncMa are closely allied sp^iea 
’’Ufid have recently been united by Loretia. They are liable 
to zxmch variation, but there is a strongly marked character 
about the normal Af. ve/mrioosa. 

Ibid, (p. B6 sep,). 

J/MCroiitf//a Irtcuapifif sp. n, 

Syn. Ei'ocheUa Urngiroitri*^ Juihen, duCap Horn, Bryozoaires, 

vnl y\ 18M8, p, /)5, pi. ui. flg«. I 4. 

1 can see no difference of any moment between this species 
and Kacochella hmgiroairis^ Jullien. Tlie pores round the 
margin of the cell in the latter are wanting m my specimens 
of M, iriempia ; but this is a variable character and has no 
diagnostic valuo. The difference may be due to the degree 
of calcification. F4xcept in this one particular there is a dose 
agreement between Dr. Jullieu’s figure (tig. 4), which is an 
aaniirable ouo, and my own. 

As for the genus UrocJtelta^ it seems to me to be super* 
6uous, It is founded on a single character of no spected 
importance — the elongate tooth on the lower margin of the 
orifice, ** forming a kind of spur,” and dividing the lower lip 
orf* the peristome into tuo distinct portions. It genera are to 
rest on such slight foundations they may be iiideffnitely 
multiplied and will lose altogether their significance and value 
as representative of leading morphological types. 

Additional Lac. Tierra del Fuego; Ghiloe Archipelago 
(Dartoin); Simon’s Bay, Cape of Good Hope; rrinoe 
Edward Island, 80-160 fath, {Buah^ ^ChalU uap,)) Port 
Pbitlip Heads and New Zealand (dfocG.). Fossil : Petaue 
(Watera ) ; He Hoste, baie Orange ; Canal du Beagle, au sad 
de Pile Gable (JuUim). 

Ibid. (p. 66 sepO* 

Bhpnahopora hngiroatfia^ sp. n. 

Not identical with Hnoronalla Hiiicka (see 

< Annals ’ for August IftOl, p. 172). 

Ann, <f? N", Mia(, Sw. 6. Fol, ix, 24 





Ibid. (p. 68 aep.). 

Celfepora granum^ »p. n. 

For oynonymA aae Miaa JaUy"« ‘ Oatftloguo/ 

M^atevs has remarked that this species is ch^sely allied to 
Lagenifmra s^inuhsay Hiiicks, and L. hicida^ II. There are 
no doubt points of resemblance, but the differences in the 
structure of the zooscium &c are probably of sufficiimt 
importance to justify us in referring thorn to distinct genera* 
The fiist of these species (L. s/nnuhsa) lie considers to be 
probably identical with Cellegora bicortnfiy Busk^. I am 
indebted to Dr. GiintlicrV courtesy for the opjxirtunity of 
examining spocimons of the latter fn>m the * Challenger ’ 
Collection, and J am inclined to think that they are distinct 
foiins. One of the marked features of L, sptnuloaa is 
the strongly rcticuli^ed surface of the cells. They are com- 
pletely covered below the tubular peristome wnth rather 
large roundish foramina closed in by a silvery-white mem- 
brane and surrounded by a raised line, forming a distinct 
network over the cell-wall. I'liis is the usual and charac- 
teristic structure, though occasionally in certain states it may 
be more or less obscured. Of this there is no mention in 
Busk’s dosciiption of Cellnpora bicorniA, nor is there a trace of 
it in the specimens which I have examined, A few large 
circular poies are present along the margin of the cell and 
sometimes round the orifice. 

The aviculiferous processes in G, bieornia^ which are tall 
and stout, are placed at the front of the peristomial oritice 

piflcoral,” according to Busk), and above them are fre- 
quently two BpinoUB processes ; in £. apinulosa they rise on 
each side close to the n^tper margin, and immediately belovt 
the ooeoium, when present. In this species the front margin 
of the orifice (peristomial) is elevated above the rest, some^ 
what eveitcd, plain or trimucroiiate ; in <7. hicornta it is 
usually sinuated between the aviculiferous processes f. 

The avicularium of this species is minute as compared 
with that of the ^ Challenger ^ form. There are also di^i> 
cnees in the ocecium. That of 0» bioarnta is small, globular, 
smooth and glossy, wdth a roundish foramen closed in by 
membrane (^^fissure,” Busk) in front, surrounded by a raised 
line ; while that of X, apinuloaa is semicircular, usually 
placed far back, and often considerably below the oridee of 

* ^ Challenger » Beport, part 1, p. 202, pi. xatx. %s. 1 and 12. 
t These processes appear to rise firom the primary orifice. 
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tiba pmnicmfi, the front flattened, and surrounded by an arched 
line, within which the surface is minutely pitted. The cells 
also dififer in shape in the two species— those of €• bioarnts 
are very much su ollon below and erect ; the walls are smooth 
and entire. The large sparulate aviculnria are not present in 
Z^. 9pinuhaa, 

Additiontd hoc. Off East llloncoeur Island, Bass Straits, 
3b ftttlu {fimkj ^CAalL' Itep.) ; New Zealand; Port Jaok~ 
aon, b fa til. ; Naples {IVatera)^ 

Ibid. (p. 68 sep.). 

Luaufitea ineisa^ sp. n. 

This species scimis to belong to the genus Coneacharellina^ 
d^Orb, A question arises as to its specific name. Haswell 
described it in 1880 as Coneacbareflina^conica ; ray account 
of it appeared in 1881. So far therefore as time is concerned 
HaswclPs name has precedence. But it has been suggested 
by Mr. Waters that us a liafopom conita mid hunulites conica 
liad been jireviously published, llaswell’s name bliould be 
rejected and inctsa vetuinccl. How far this will hold good 
can only bo settled when the genera of the Selonarian family 
have been more accurately determined. 


Ibid, [[u Olt sep.)* 

Mcmhranipofa i^borata^ sp. n. 

In the original account of this species I have left its syste- 
matic position undetermined, referring it provisionally to 
Aiemhraniporcu But 1 liave no longer any doubt that it is 
rightly placed in this genua, .Its eoceoium is strictly con- 
formed to the Merabrauiporidan type; the more habit of 
growth M*c now know to be absolutely immaterial, whilst the 
curious modification of the radical fibres (or tubes) is asso- 
ciated with the most diverse zooeciul characters and has no 

f eneric signifidcnce. I am therefore unable to accept Mr. 

[acGillivray's genus Oraajfedozonm^^ which, so far as the 
esamiial potnis in the diagnosis are concernecl, is a synonym 
of Memwonipota^ The peculiarity lu the radical tubes 
occurs iix JUicrcporeUof in Menipeoj in SchfzoporeHa (pi*o- 
bably), and no doubt elsewhere. This structure is specially 
liable to modifications correlated with diversities of habitat, 
and has no significance as an iiuiication of genetic afiitiity. 

• ** Deeedptime of a«w or littlo-known rolyzon,^ part (x. fig. 4. 



88t tk>wari0 a 

MaeGiniTray dtBcxihm two apacies which he i^c^atNie im 
ntw, (7. Uffuhhtm md C, ^jncatum ; but ilie difibreiicee 
between theae forms and if rohotafa must be regarded, 1 
think, as merely varietal. The nnilaminatc condition of the 
xoariam has ci’^rtainly no specific value ; cases are not rare iit 
which the bilaminnte structure and the unilamtiiate Occur in 
one and the same species. The other points relied upon^the 
more slender branches, the occurrence of one avicolarium 
instead of two, the slight ditFerences in the spines, and the 
apike»like process on the ooceiam — are all well within the 
limits of specific vaiiation 

Ibid* (p. 70 sep.)* 

Membranipora amplectma^ sp. n. 

This interesting {prm is entitled to rank as the tyi>e of a 
new genus on the ground of the remarkable structure of its 
ovicelligeiouB cells. The occciam itself is not merely a varin^ 
tioA u|>on the ordinary form, but has a distinct morimological 
character. 


Family Kembraniporidss. 

IIeteuocbcium, geu. nov. 

Zocecia pyriform, aperture large, occupying about two thirds 
of the fiont, closed in by a inonibrunous covering and fur- 
nished with marginal spines (calcareous) ; immediately below 
the aperture a tall articulated spine* Omsium borne on 
gigantic cells, which are elongate and of considerable width, 
extending over almost the whole of the aperture, which is 
covered by a roof composed, of rib-like processes springing 
fiom the opposite sides of the cell-wall, and bending slij^itly 
inward so as to meet in the centre, where their extremities 
are soldeied together, whilst they me united laterally by a 
calcareous expansion, the oral arch pointed; ^%cdU 0 $^u 0 
eelk placed between the divergent lines of xocecia at a 
cation. 

This foim is nearly allied, so far as the structure of the 
aocecium is concerned, to the group of Jdembrsniporidm which 
Busk (following d*Orbigny) has referred to the family £lee^ 
trinidse f, but is separated from it and fiom all the Obeib» 

* C UguMuw and C are placid amoagit the syoeayms of 

Menibramtiora roberata is MtSS Jsllv^s ^Catalostte/ 

+ ‘ Chiifienger ’ 1, p. 77. 



hr its oDScici! dhsrseters^ Its o¥icslii|pet^a$ 
seU diiftrs easentisliy from the ffanascium or sexual cell which 
occurs amongst the Adeanme^ The latter is an enlarged and 
otherwise modified sooeeiam set apart tor reproduedire fanc^** 
tiona. In the present ^nus there is a true external ocecium 
or special chamoer for the reception of the embryo^ hut instead 
of being an apY)6ndage of the aoosotum^ as is usual) it is an 
integral part ot if, occupying the whole of the upper (or ante» 
rior) portion of the cell which is inclosed by a ribbed roofing* 
This bears a gIohc re-^emblance in structure to the front wall 
of the (Jribriline aoceotum, and like it has originated in a 
mocUficatioii and adaptation of the marginal spines« 

The inorphologlcHl history, then, of the ooecium in this 
form is unique and its structural elements differ altogether 
from those which are met with in ordinary species. There is 
certainly a valid claim to generic rank. 

In the absence of living specimeuH ami of stjecimens 
preserved in spirit it is hardly possible to interpret the struc- 
tuie and its functions fully; but u'e may liope that the 
observations of the Australian naturalists will soon enable us 
to complete the history. 


Ibul. (|». 72 sep.) 

Metnbranipora mriegtUa^ sp. n. 

This species appears to be identical with M, eckinata^ 
d’Orb. (Voy. Am^r. m^rid. pt 4, p, 16). D’Orbigny does 
not mention the pedicellate aricularia, and his diagnosis is 
wanting in fulness ; but there can be no doubt that he had 
the present species in view. It will rank as M. echinata^ 
d’Orbigny. 

Aimtianal hoc. Chili and Peru (d^Orh ,) ; Queen Charlotte 
Islands (Dr. Damon)* 

Ibid, (p, 78 sep.). 
iMucAam {Bomia) li&lafif) sp. u. 

Waters AustraUan Bryos^*' ^ Annals * for Augast 
188^ p» 84) identi^es tins speciee with DfocAoriV 
MaeCi* He i^s, There is eonsidereble irrogukn^ in tlur 
iHiesker of l|^&es, end from this speeimen I oensider that D, 
Binoke) is tee Hoaeiy alUed to be sepaiuied as e 

species.** 

a Ses alts ^ Artttsls ' for Fchruarj? «er. S, toL i*. p» 81 (ssjk). 



I bitYt alrei»d}r pointed out tbe many and important 
encea which there are between t}»6 two forms* A compariiion 
of MacGtUivray’s figure with my own will show that they are 
more or less dtssimiiar in almost eveiy element of the struc- 
ture. It is not the mere numhtr of the spine's which is 
diflTerent ; the difiereiice in character is much more important. 
MacGillivray’s description, “ long, slender, incurved spines,*’ 
does not apply to those of diatans. Tlieir form and 
arrangement, as shown in his figure, offer a complete contrast 
to those of the present species *. 

It is unnt'cessary that I should repeat liere the careful 
comparison of the two forms which is embodied in the 
original account of IL dktans ; but I may emphasise tlie 
differences in the avicularia, of which enlarged figures are 
given. 


^Annals,* Feb. 1882 (p. 80 sop.). 

Memhrantpoi^a pihnay Linn., foini muUtHpinata. 

This form w^as referred doubtfully to M* pih$a^ but I now 
legard it as a distinct species which will rank as 3/. multi^ 
^pinata (see the original <lescription, /or. oiV. and the figure on 
plate V.). 

[To b«' J 


BIBLl<X}KAriIICA.L KOTIOKH. 

Catalogue of tlif Type Foesile in the Woodwardlan Muneam^ CWm- 
hiidge. By Hekbj Woods, B.A., F.G. 8. With a Prd^e by 
T. M’KaHjir Hoohes, M.A., F.B.S. 8vo. pp. Cambridge, 
1891. 

To enable biologists to bo within their rights, and not to infringe 
on those of others, in giving original names to new genera of 
animals and plants, thfere have been provided published lists (and 
very lengthy catalogues they are) of the appellations already appro- 
priated ; and lists of specific names ore available to a limited extent ; 
but still the recorder of a new species has to be aeeured whether or 
no his spedmens differ from or agree with already published forms ; 
and to this end it is requisite that he should see those that have 
been already described, the published figures and descriptiona not 
being always satisfactory. 

• ‘ Pol\zon ot Victono/ deesd© p Jia, pi xlvi. figs. 



Thene particular tpeditDcuA typeB (by no means often 

real biological types of epeoiea or general have unfortunately in 
many cooes been mislaid, or even lost ; but to ensure thatin future 
palseontological workers should be able to find and examine them, 
it bus been proposed that catalogues aiiould be made of such ‘‘ types 
existing in public and private museums. The Bristol Museum lias 
ulrea<ly supplied such a list, und the Catalogue before us is one of 
such a desirable series. It contains notes on ifiOfi speoimena that 
have been cither descrilxMl or alluded to (with or without figures) 
in liooks and memoirs, with references to authors, works, localities, 
and foriuaiions ; also to donors und collectors ; adding synonyms 
and occasional notes. 

Of thi‘sc published “ types,*’ then, in the Woodwardian Museum 
palcBuutologists may find : — fossils of doubtful alliauce, 17 ; plants, 
37 ; sponges, 2:? ; graptolites, 20 ; corals, i2t> ; echinoderms (in 
seven divisions), 122; worms, 13; polyzoans, 43 ; brachiopods, ; 
lamollibrunchs, 291 ; gasteropoda, 207 ; other molluscs, 141 ; trilo- 
bites, 1 30 ; di^capods, ; phyllocarids, 24 ; other crustaceans, 15 ; 
fishes, 75; reptiles, 74; other vertebrates, 17. 

This book is well and clearly pTint<Hl. There are but few verbal 
errors to be noted tw^sidos those in the “ Corrigenda,” — such as 
Anmmzftmiitii minus [nuHor], from the careless copying of a former 
spectiio wame ; so also Aeidaspis erituteeus inst ead of erinaeeaf 
and p. 45, Trachy<krma latvis [vc] ; p. 1 15, Trochutmna 
fiom [swm] ; p. 12t>, Orweertt^ occuHus (tumj; p. 109, Dorato^ 
valulum [das']; B&wmani^ at p. 146, and Fhilipj^i^ at 
p, 109, are misspelt, and the diphthongs are dropped in Mtra^rina 
and Thamnastrmt, At p. 154 should be Wyphea^ 

and 9uhhvi$ should be nuhlm^vs, 71)ose are fiaws in a book of 
nomenclaturo, I’ho degradation of the riglitful capit<als in specific 
terms derived from proper names, and the oapricious reduction of ii in 
genitives to a single ?, are uomeoclatiirai faults due to the mistaken 
notions of the neo«classioists. We should have liked that their 
puristic notions had been better directed, and that they had printed 
Lind^trmmia and Geepperti with real diphthongs instead of with the 
modified vowel of the GermauB ; so also MuMteri should be 
MnemterL 


DtUxgoa iu Natives and Natural Hutary, By Rosis Movtiubo^ 

With lUustratipns. O. Philip and Son, 1891* 

brightly •wiitten Httle bo^ is from a lady whose name is well 
known at Kew Gardens lor the dried plants and see^s she has sent 
home, and also to many entomologists as a ocHector of insects ; 
the frontiapieoe shewing nine new species of African butterfiies 
which she discover^ during her second visit to.Belagoa Bay. The 
author was no novice in African life, for she had i^eady been in 
Angola with her husband, the late J. J. Honteiro, an BngHshman 
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of foiitugttM irho wrote ae exoelletit work on Ai^ota and 

the Congo, and who died on the first visit of the pair to Beiagoa 
whi^iar they had gone with expressly Rcientific aims* Sfotwith- 
itanding its sod associations Mrs. Montoiro H[>cak8 well of this port, 
Whioh «lio oalls ‘Mhe fineat natnral harbour of Houtli Africa;*^ 
adding that the fever and ague are much over-rated or largely due 
to indiscretions in eating and drinking ; while she makes fun of her 
troubles wilh the la^y, drunken, thievish Kafir servants, and even 
extracts some amnsf^ment from the insect plagne.H, which aro the 
worst of all and omriiprt*acTit. Many practical hinte are given 
rosi>octing the kiUing* buifiiiig, or circumventing these last nuisanoos ; 
and th4‘ experiences of the Papalata or ‘‘ collecting ladj * are told 
with a brightness of style which in noway detracts fiom their 
scientifif value Kuch chapter is illustrated with ch arming 
vignettes bj A. B. and E. C. Woodward, after original sketches by 
the author; among the best being Brttncepjf moesambictm devouring 
ants, and Sotpug/t fatalu in ambush, waiting for his antagonist- a 
weird picture. Fioni first to last this work maintains its interest, 
and there is not n <«U8pioioti of podding obout it. 


La Tftme (hwau,v . hMtoirf nittardU et Par L/icaoi^- 

Baxliak ]). — UamaUmr d'OUeaud* tie Voherf. Avoc fil Figures 
dessintVs (Vapris Nature, Pai JlanRi Homw, Bailli^re ot ffls , 
Pans, 1^1)1. 

Tux plan of the firnt work i« to give a sketch of the birds which 
jield feothers or down useful to man, the histor} of the prepa- 
ration of these productions, the markets for them, and their 
eomiuorcial importance. On these or similar linos it is easy 
to compile a loose treatise on birds in general, especially on those 
of which woodcuts aro available, manj of them being very old 
amiuaintances. Accuracy is not a distinguishing characteristioj for 
instance, in fig. 42, which, wo are expressly told, is a representation 
of one of the ostrich-parks in Algeria, the birds have iiiree woti- 
developcd toes on eooh foot, and iu fig. 41 tho ostrich pursued by a 
mounted Arab is similarly gifted. The lettorjireas has no smentiflo 
value, but as a book for )oung lu^ople who wish to improve their 
knowledge ot Krcnth it cun be iccommended, as being more inter- 
esting than the works usually put into their hands. 

The second work is far superior to tho preceding as regarda tho 
letterpress, for the author is evidently no mere ooropilcr, but has 
a practical acquaintance wdth cage-birds^ For young students U 
French this book has the same advantages as' the farmer, but 
It is more serious,*^ and consequently less entertaining, though of 
greater practical utility. 
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MISCELLANEOUS. 

Kote on Mr, Minchin^B Paper on Asc^ttii. 

By li. V. LsiTDBSrFBU). 

Ik the * Qtiarf<'rly Journal of Microscopical Science * (voL xxxii. 
p. 260) Mr. M inchin argues against the statement— made, as he 
•ays, by n»c' — that the central cavity of Kapleetdla aepergillum is a 
pseudoscular tube forming part of the inhalant system. 

In reply to this 1 must observe that I never said anything of the 
kind, and that in perusing the passages of my ‘ Monograph of Horny 
Bponges,' from which Minchin quotes, I fail to see how he could so 
far miflundorntaud my NtatcmentB. What 3 do say is “ that 1 think it 
may not he imposetble ihai in eome of the eup-ehaped or tuhular 
Bexaciindlida the central cavity may be pscMidoacular (inhalant). 
I never said that, the central cavity ie inhalant in any Hexaoti- 
nollidt not to spc.ik of KapUciella^ where such an assumption would 
be quite preposterous. 

As a foreigner I am unable to express mysolf in English as 
clearly as I might desire ; but nevertbolosa 1 feel that in this case 
some hostile motive must have prompU4 Minchin to so surpriaing 
an interpretation of my statements. 

I can only say, (1) that I ncv<*r doubted the exhalant nature of 
tJie central cavity in PuphciilUt ; (2) tlint 1 fail to see how any one 
can gather from my statements such a moaning as Minchin imputes 
to thorn ; (3) that 1 uphold all my stateuionta and conolusiong on 
this subject as oorreci and logical ; and (4) that I regret to see a 
misinterpretation of this kind used by a student of natural history 
as a weapon in a soiontido oontroveisy. 

Uaivemity, Innsbruck, 

March 8, 1802. 


Qymnorhynohus reptans, iiSuef., and it$ Miyratim^ 

By M« li. Mohub2. 

Among the parasites of marine fishes one of the most oursous is 
eertainly Oymn(n*hynchue which is harboured by several 

hosts, and is in particular v^ common in the rough sun-fish 
{Orthayoriimf mola\ in which it inhabits by preference liver and 
muscles. This species is distinguished the other species of 
TettarhynohidsD which are known in th.e larval state by the eurtous 
appends^ which is Ibund at the extremity of the vesicle into which 
the animal retracts the anterior portion of its body, after the manner 
of a Oystioerous. This appendage, which, in our speoiesi may attain 
the length of a motre, foruui an inextricable network in the iimea 

Ann» db Mag. N. Hist. Ser. 6. VaL ix. 25 
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of the host, and it is extremely difficult to extricate it entire ; a cyst 
protects the parasite throughout the whole of its length. 

OymnorhynchuB reptans was hitherto unknown m the perfect 
state : 1 have had the good fortune to meet with it in this state in 
Oxyrhina yluuca, Haron do (tuerne found at Coiiearneau in the 
intestine of this shaik some worms <»f large size, which he was good 
enough to hand over to mo to study ; they unquestionably belong 
to this species. 

The individuals observed reach the length of 30 oeutim., while 
the breadth of the neck scarcely exceeds that of the initial portion 
of the chain ; but this organ is much tliickor, since it attains a 
depth of 2 millim., while the first segments only measure about 
half a millimetre : the rijH' segments are almost square, xueasunng 
4’5 to 6 millim. in breadth hj 5 to (5 milhm. in length j they are 
swollen in the middle and marked at this point with a broad brown 
spot, which corresjKmds to the mass of ova; the other segments 
diminish successively in si/e until we come to the head. 

Contrary to what was supposed by van Ilcneden, the vesicle into 
which the ant<»rior portion of the larva retracts itself, as well as its 
enormous appendage, do not pass over to the Jinal animal and do 
not become sexual ; they are digested by the new host, and of tliis 
exceedingly long animal there remains absolutely nothing but the 
neck and that diminutive portion of the tissues which ])rolougs it, 
and which we formerly oallcKl the generative xonr, at the expense of 
which the chain of segments is formed. 

We may ask ourselves \ihiit is the morphological significance of 
the appendage which prolongs the vesicle of Oymnorhymhus in the 
larval state — an apiiendage which is not found or which is very 
rudimentary in the foims allied to this species : there is no doubt 
that this is a structure })erfectly oomporabla to that which we have 
pointed out in several CVstodes of the typo of Ttrnia svrraUt^ which 
exists in many other Oestode larvte, if not in all, and which we 
notice in particular in all those CpHcerci recently found in fresh- 
water Crustacea. This portion of the body, which corresponds to 
the hoxacsnth embryo, devolojis but little, or frequently falls off at 
an early period, remaining simply indicated at the extremity of the 
Cysticerotts by an umbilicus of which wo have explained the mode of 
formation. 1 1 is necessary to note that, in the particular case of Qym^ 
norhynekusy the ap|)endage is not degenerating, and that it retains 
a large degree of vascularity and does not show any laceration in 
the cento ; it is a mistake, moreover, to have represented it as 
jointed, since it only presonte simple folds in its entire length. 

I would add, in conclusiou, that the dimensions of Oymnorhyn» 
6h%t$ in perfect state prevent the conclusion, advanced by Orley 
in a positive manner, that the Costodes of the cartilaginous fishes are 
always of small size . — OompUB lUnduB, tome cxiii. no. 24 (December 
14, 1891), pp. 870, 871. 
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On OoraUBeefi of tho Kaoi^African Coati. 

By l)r. A. Obtxamm, of StraBebiirg. 

8incc the publication of a more detailed treatise upon the subject 
of my invent igationa into the coral-reefs of the German East^ African 
coast will still require some time, 1 venture to communicate herewith 
a brief account of the most important of the results which have been 
gained. 

The entire East- African coast-region, so far as 1 explored it, from 
iiSariraluir southward to Mikindani, is one of negative shore-displace- 
ment. 1 was able to collect proofs of this at the most widely 
difToront Hp«»(s ; just as, moreover, similar observations are already 
available for two localities (Znnzilmr and Songa-Songa IsL). It is 
probablf^ that tho same movement exttmds to the greater portion 
of the East Coast of Africa. 

The development of the ooral-n^fs also corresponds to this 
negative movement: they ac<*(»mpuny the coast throughout and are 
true Hbr»nj reefs (“ Hirandrifte **). Their horizontal extension in the 
din^otion at right angle's to the coast is in closi* connexion with the 
slope f>f the sea-bottoiu from tho sliore-linc to deep water. Where 
groat depths are found close to the sliore (which occurs in our 
territory chu*fly in the south, near Lindi and Mikindani) there is 
only n narrow shore reef ; but whore the sea remains shallow to a 
greater distance from the coast (r. f/. in tho Mada and Zanuhar 
Channels) not only does tho shore reof attain a greater breadth, but 
also isolated reefs are found further outside. 1 term the latter 
8nAU.oW-wATBK RKKFH Flachsecriffo ”). (J. W^altherhas adopted 

the name cblaoio kbkfs for similar forniaiioiiM in the northern part 
of the Red 8ea : of, J. Waltber, “ Dio Korallenriffe der Binaihalb- 
ixisel,"’ Abh. K. sMjs. Gob. Wise. 24 Bd., 1S8H.) 

1 was nowheix) able to o1>serve a formation of barrier-reefs or 
atolls, and after a careful study of the English Admiralty charts 
their occurrence appeared to me to be impiobable, even at spots 
which I did not visii. As true barrier-reefs and xkue atolls I regard* 
be it M'oll understood, only those which reapc^otivcly exhibit a 
obanuol or lugoon of great depth and rise from very deep water. 1 
am hrmly convinced Uml fomiaticns of Uiis kind can only arise in a 
region of positive shoro-displacemeut, and that those cases ore of 
rare and unusual occurrence in which they appear in stationaiy 
regions. In this respect, therefore, I abide by the old theory of 
Darwin and Dana, in opposition to the views recently published by 
Guppy, who would deduce tho existence of negative shore-displaoe- 
men to from the actual presence of atolls. The very absence of suidi 
reef-formations in our territory is an indirect proof that in regions 
with negative shore-displaoemcnt atolls and tho like are not formed. 
1 regard the atolls of the Straits of JuImU in the lied Sea, which are 
%ui^ by Walther (/or. cit.) not as true otoUa, in tho sense given 
above, but as atoil-like formations, reHulting from the peculiar peri^ 

g beral growth of the corals, which can be observed on a small and 
itge scale in every coral-reef. Moreover the difference between 
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the two formations has already boon iKdnted out hy Langenbeck 
who has also endeavoured to show that Oupp} 's theories aro unten*^ 
able* 

As regard << tlie more speoxal study of the reefs, I bwvo chiefly 
dovotoil vnfy at feat ion to d<jtormiiiiiig the way in which the reefs are 
compo‘4od of the rnrious forms of corals, how the latter are disiri- 
bated upon tho roofs, and what is the naiuro of the bottom upon 
which tiiey rest. 1 cannot hero enter into details, ])Ut W(»«ld lay 
special atrosM on two points only. Tho observaf ion has already been 
noted in vanous quarters, that »S<ony (Jornls ma> be temporarily de- 
prived t)f water and expowsi to tho sun and tho open mr willvout 
perishing. J made precisely the same discovery upon the roots near 
Dar-es-Salaara. (’ortain forms Gonut^trf^a, Ctiehna^ 

htporn) lie for hours during the ebb-tide, wliich is a very low one 
in that region, freely cxjioscd to the swr, but lire and tiirivo oxcood- 
ingly. That this faculty is wanting in othor forms is shown at 
onoo by tho fact that a number of spemes are met with in the com- 
pany of those mentioned above, at the same altitude of the reef, but 
ere there found onl) in holes and pools, so that they aro always 
covered hy w»ater. 

The following observation is also important. T found at certain 
points of tlio leefs near Dar-eM-Hulaam exionsive banks of living 
corals, resting upon a foundation which uas quite loose. Tho Utter 
consisted of detritus (sand awl gravel), whicli whs bold together by 
sea-wruck, and in this wracU were numerous (torals, some of which 
wore of but little thiokuoss, while others formed large blocks, of 
which, moreover, entire banks w^ero composed. All tlicse blocks 
lay loose upon the bottom ; I was able, provided thoir weight was 
not so considerable as to offer resistance, to lift them up or roll them 
over with case. This oliMorvatinn is interesting in so far a*! it has 
been maintained by J. Waltbor (/or. c/#.), that coral-reefs could only 
become established upon a Arm (rocky) bottom; which may, indeed 
be correct enough so far as regards the forms mentiomxl by him 
(the umbrelhx-shatied Madrepores). There ore, nevertheless, forms 
if corals (J am here alluding to species of the genera Piiammotofa^ 
Montipora, and Lopfio$erts) whi(^ are capable of thriving upon a 
looser bottom in largo blo<A» and forming banks. Such banks may 
then again furnish a basis for other corals. 

In aocordanoo with the negative shore-disidaooment I also found 
an old coral ->x^d above the present level of the sea. The one which 
I examined in situ is of quite recent date, yet dder raised beds of this 
kind doubtless occur in the region in question. The coral structure 
is for the most part no longer riHSognimble in the fossil beds. 

The coral-fauna of l)ar-c8-8alaam is olosdy allied, as might at 
once be conjectured from its geographical position, to that of the 
IBod Sea (rf. Klunzinger). Yet we here already find a few Pscifle 
typos, which are wanting in the lied Boa. — Zoot Ameigsr. 
XV. lahrg., no. 381 (Jan lltb, 1892), pp, 18-29, 

• Langenbeck, ^ Die Theoriea fiber die Entstehung der KcxellenittielBk 
Ac.’ : Leipzig, 1890. 
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LI, — On some new iioecies of Histeridas. 

By G. Lewis, F.L,S. 

The greater part of the Bpeoies dealt with in this paper are 
eontamed in the collection of Mr, Fry, who has recently 
received them from Burmah, Perak^ and Sumatra ; bat I 
have also included in it fOme descriptions of others which 
have come to me from other sources. Two species are from 
Tasmania, taken by Mr, J* J. Walker daring his visit last 
year, and there are three species found by myself in Japan 
and Ceylon. 

The genus Oylisiisc has hitherto been considered an 
American genus, and the occurrence of two species in Central 
Asia is a matter of much interest, and 1 l^lieve there is a 
third in tlie Museum from the Andaman Islands. Having 
alluded to the distribution of OylUiist^ I may mention the 
curious fi^t that tibtit genus HUter has as yet no representa- 
tive in either Australia or New Zealand, and if Mr. Walker 
&tls to find any at Port Darwin or other places from which 
he at this time dates his letters, the negative evidence of 
their absence will be greatly increased. 

Last Deceml^, in the Ann. Mus. Civ, Genova^ I gave a 
list of the Histeridis taken in Burmah by Signor Fea. 
amounting to ab^mt ninety species ; the Burmese fauna is addea 

Ann^ db Mag. N. tiiaU &5r, 6. VoU ix, 26 
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to here hy fhe addition of four very' interesting insects tsken 
by Mr. Doherty. 


List of i^)€cie8 arranged systematicaJlg, 


Apobletes iii^tulua. 
rJalyMtmja jejunum. 

CAnJinum, Payk 

Cvliatix aRiatica. 

— ^ — oriontaliB. 

IVhycraBrys ritRema?, Marn, 
pRilo'scelia liiDatnluR. 

Itifltpr nigistriuR. 

famulnu. 

Epiorufi nomomliH. 

XeRtipyjifr Fryi 
Notodoma Rolatitialc. 

rufnlum. 

f'lrotoiotufl lieprieuri, ilfarm. 


Triball UR onuBtuR. 

opimuH. 

Tn']>eticiiH J>t>bortyi, Lew. 
— L. nomnriyagUR. 

prflodacous. 

Tert'triuR Walkeri. 
l^nthr^philaH tubeieulaiuR. 

Koilptilia. 

Epu»<'himm taprobanir. 

— ~ birmanus. 

AbneuR niikado. 

Acritua ahogimuR. 

— — taaraania^. 


Apohletca nigritulu^^ sp. n. 

Oblongo-ovatUH, oomplanatua, niger, nitidua ; pronoto stria an ties 
late inlorrupta; elytris punctnio-Htriaiifi, siriiu intogris^ 

abbreviatis. 

L. miU. 

Oblong-oval, black, shining ; the head with a few large 
punctures mixed with small and fine ones of various sizes, 
ocular stria broad and rather deep, foi-ehead lightly im- 
pressed ; the thorax, lateral stria somewhat sinuous, fine in 
the middle, well-marked at the base and strong at tne ante- 
rior angle, ceasing behind the eye ; there is a line of scattered 

f iunctures similar to those on the head on each side well away 
rom the margin, the disk is sparaely pitted with an 
extremely fine punctuation, the edge of the base is punctured 
from the angle to a point opposite the fourth stria, soutellar 
spot scarcely visible; the elytra punotate-striaie. striae 1-4 
complete, filth apical, reaching just beyond the miadle, sutural 
much shorter, neither reaching the middle nor the apex^ 
apical margins a little punctured; the propygidtum and 
pygidium punctured like the sides of the thorax j the pro* 
atemum with fine punctures like the thoracic disk and some 
large punctures on each side of the anterior lobe, bistriate, 
Btri® widening out from each other in front of the cox® ; the 
mesoBterritim smi^th, bisinuous anteriorly, but the sinuosities 
arc extremely feewle, the stria is strong and complete, the' 
suture well-marked ; the metasternum has scattered poii^, 
whidi become obsolete in the median area; the anterior tibiss 
are 5-dentate. ' ' * 
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Ttiiik Atxictes should be placed next to A. striaMus^ Mars. 
flab. Madagascar (Tamatare). 

Piati^aomajAjunum, »p. n. 

Late ovatum, doprossiusculam, picoum, nitidum ; elytrisstriis 
intogris, 4''~6® apicalibus ; prepygidio pygidioque undtquo punc* 
tat is. 

L. 3 mill. 

Broadly oval, rather depressed, pitchy red, shioing; the 
forehead iTiicroacopicHlly punctulate. stria strong and complete, 
feebly sinuous belund the mandibles, little bowed in front ; 
the thorax smooth, stria entire, lateral interstice broadest 
before the middle, sciitellar spot very fine ; the elytra, stria# 
evenly and well impressed, 1-3 complete, the first little lient and 
following the outline of the wing-case, 4-5 straight, equal in 
length, apical, and nearly reaching the middle ; the propy- 
gidium and the pygidium, the whole surface of these seg- 
ments is densely punctured, there is no smootli or raised 
margin whatever to cither; the prosternuni, lobe rather 
densely punctulate, keel without strim ; the mesosternum is 
broad, feebly sinuate behind the keel, anterior angles a little 
oblique, stria complete, sternal plates and first segment of 
abdomen impunctate, sutures faintly visible, mctaatornal 
lateral atria is stronger than the mcsostomal stria and these 
atrim do not quite join ; the anterior tibi® are 4-dentate, 
tarsal grooves nearly straight. 

This species is not similar to any of the described species 
by reason of its breadth and comparative flatness. It may 
be placed near to P. esoriwum^ Lew., a species resembling 
jyunum in the tarsal grooves. The sculpture of the pro- 
pygidlum and pygidium is characteristic. 

2foi. Perak (low country) . One example. 

Histet cfnnam^mma^ White, 1846,=sP/«lysoma 
caroUnum^ Payk., I8ll. 

I have examined White’s type in the Museum, and I think 
there can be no doubt that the locality given by him is a 
wrong one : he was probably misled by the collector. 

Cifhati^ asitiUaa, sp. n. 

Ohtonga, nigra, nitida ; pi»onoto'|Mram dense punctato ; elytds striis 
P-i* sutur^que intogris,^ 6* basi interrupta ; prosterno hand 
striato. 

L. 5i miU. 

2(5* 
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ObloDff^ parallel at the sides, rather convex ; the forehei^ 
excavated, distinctly punctured between tlje eyes, stria 
transverse, sinuous, oblique near the eyes, ocular tubercle 
conspicuous ; the thorax wholly pVinctate, marginal stria fine 
and sinuous at the sides, obscurely crenulate behind the neck ; 
the elytra, stride well impressed, complete, third turning 
towards tl)e second at the apex, fourth broken before the base, 
fifth apical, nearly re>aching the middle, sutural nearly com- 
plete, teiminating behind the scutellum ; the propygidium 
irregularly punctate, subfoveolato at the sides ; pygidium 
evenly and rather densely punctured ; the prosternuin, keel 
carinate, n idening out at the base, without stria, anterior lobe 
sparsely punctulatc ; the mesosternum rather widely cmar- 
ginate in trout, stria strong at the sides, fine and seaicely 
meeting behind the emargination ; the metasternuin is bistriate 
on each side, each stria well separated ; the sternal plates are 
smooth ; the anterior libias are 4-dentate. 

This species is certainly congeneric with Htster cylin-^ 
drtcusy Payk., which is the type of the genus CyliHtiap^ 
Marseul. 

Hab^ Perak (low country). One example. 

Cyliuttx ortentaliSf sp. n. 

Oblonga, parallela, nigra, nitida, supra panel ulata ; fionte trans- 
vorsim impressa ; pronoto stria interna brovissima ; ^ytris striis 
intogris, 4* dimidiata, basi abbreriatis ; prosierno 

bislriato. 

L. 3| mill. 

Oblong, parallel at the sides, black, shining ; the forehead 
transversely impressed, stria strong and oblique over the eyes« 
angulate in front of them, and very fine wdthin the frontal 
impression; the thorax evenly but not densely punctured, 
with some fine points dispersed between the coarser punc^ 
lures ; the elytra, the first stria is complete and continues 
along the base of the elytra^ and in continuing turns towards 
the suture just before reaching the scutellum, forming thus a 
margin to the base of each elytron, the second and third are 
complete, the third joining the mar^n formed by the first at 
the hase, fourth apical, shortenea and punctiform in the 
middle, fifth longer ana punctiform from the middle, sixth 
longer and not ending in punctures ; between the fifth stria 
and the suture are scattered dorsal punctures ; the propy- 
gidium and pygidium arc clearly and somewhat densely 
punctured ; tne piostemum, keel carinate, widening and 
bistriate at the base, anterior lobe sparsely and obscuxely 
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{mnctured^ the mesosternam is widely and feebly emar- 
ginate^ stria complete, but not easy to see behind the emar- 
^nation, as the sternum is depressed at that part, at the sides 
It is strong and straight ; the metasternum, laterally biatriate, 
strife oblique and parallel to each other ; the anterior tibim 
are 4-dentate. 

This species also belongs to OyHstijCy and in one of 
characters, namely the proximity or the metasternal strisB, it 
resembles (7. ctfUndrica^ Piyk., more than C. asta^tca, 

flahn Siam (Eenong), One example. 

Pachycrcerus vtolaceipennis^ Lew., 1891, 
wjP. rtUemoi^ Mars. 

1 find now that I was in error in regard to this species. I 
was misled by Mavseul’s description ot the frontal strim. It 
seems to me that there are two strim, but Marseul calls one a 
suture : perhaps his example was somewhat abraded. 

Pstloscelta limatulm^ sp n. 

Oblongo<ovalM, niger, nitldus, supra punctulotus ; fronte fovedata i 

elytris striia iniegris, 5* suturoliquo antice oonjunctis. 

L. mill. 

OvaLoblong, rather convert, black, shining; finely and some- 
what densely punctured above : the forehead longitudinally 
foveolate, stria complete, straignt in front, angulate beliind 
the mandibles ; the thorax wini four feeble impressions, two 
on each side, two fine marginal strim, one of wnich continues 
behind the head, and well within the margin is an internal 
stria very slightly abbieviatod at both ends, leaving a wide 
interstice in front, which gradually narrows towards the pos- 
terior angle ; the elytra, strim 1-4 complete, fifth and sutural 
also complete and joined at the base ; the propygidium and 
pygidinm are densely jmnetured, with some very fine points 
Detween the larger ones; the prostemum, keel narrow in 
front, widening out triangularly at the base, margined late- 
rally with a fine clearly tnark^ stria ; the mesostemum is 
truncate anteriorly, with a fine marginal stria ; the sternal 
plates and first segment of the abdomen are more finely punc- 
tured than the upper surface; the anterior tibise are 6-7- 
dentate. 

This species is smaller than P. OaaUlnau^^ Mars., and 
differs in three essential points, via, the forehead has a deep 
fovea, the thorax has an internal lateral stria, and the fif ta 
end sutural elytral strim join at the base. 

Hmh, Assam (Patkai Mountains). One example. 
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IfiSier ru^iniriuSf sp. ii, 

Ovalis> oonvexuB, tiifcer, nitidun ; fronto punctt^ta, bumptesssy 
stria antioe leoia utrinque intoirupta ; elytris striia l*-3" iaiagtia, 
4* at 5* apicc oonjunctiH ; prop3^gidio py^gidioqao dense ooellato* 
puiiclatiB. 

L. 7 mill. 

Oval, convex, black, aliinlng; forehead distinctly and 
somewhat densely punctulate, stria deep and straight ante* 
riorly, interrupted on either side, with two shallow impressions 
close behind it, mandibles externally marginate: the thorax, 
disk impunctate, lateral marginal stria very nne, external 
wide and rugose, shortened before the base, internal also wide 
and rugose, approaching the external }>osieriorly and turning 
inwards after passing it, fine and crenulate behind tiie head, 
interstice irregularly punctured, punctures clustered at the 
anterior angle ; the elytra, striae (including the intemul sub* 
humeral) wide and deep, with the edges crenulate, 1-3 entire, 
fourth sometimes complete but very fine in the middle, some* 
times widely interrupted, with a short stria at the base and 
an apical appendage which ^oips the fifth, wlitcli is equally 
short, the sutural is apical but rather long and posteriorly 
turns away from the suture ; the propjrgidium and pygidiuin 
are densely punctured, punctures distinctly oceliate, at the 
apex of the pygidium tiiere is a small fovea, more or less 
distinct, witli a narrow smooth margin behind it ; the pro* 
sternum is without sculpture; the inesosternuui is feebly 
sinuous in front, stria complete, margin naiTOw ; the auteri6r 
tibisB are Iridentate, the others multispinous. 

This Bfiecies simuld be placed close to //. Melal/ieust, Lew., 
from India. 

//ai, Mandan, Bengal (Cardon^ 1391). 


Uisier famulua^ sp. n« 

Ovatus, niger, nitidus ; antennis pedibusque pieeis ; pronoto utrinque 
stnato, stria brevi o^que impressa ; olytrls 1^-4“ integtis, 5* 
apicali, suturali dimidiata. 

L. 3 mill. 

Oiial, convex, black, shining ; the forehead, stria complete 
and Boraewhat straight anteriorly, feebly sinuous laterally; the 
thorax transverse, marginal stria very fine and complete* 
invisible at the sides when viewed from above, internal lateral 
stria oblique, short, and much abbreviated at both ends, 
and it is well wutliiii the margin ; the elytra, strife 1-^4 com* 
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plete, fourth mucii liiior tlian the third, iifth short and apical^ 
sutural a little longer^ reiushing beyoua the middle ; the pro* 
pjrgtdiutn is rather firialy punotulatCy punctures scattered ; the 
P7^ium with finer punctures and smooth at the apex ; the 
prosternum is carinate^ without striae; the mesosternurn is 
obsoletely produced anteriorly (like that of IL derUtpea^ Lew.) , 
marginal stria fine and complete, of the same form, hut not 
joined to that of the metasternum ; anterior tibiae 4-5- 
aentato. 

This small species is allied to If. myttnldon^ Mars., and 
others ; the short thoracic stria resembles that ot H, ooaleatls^ 
Mars., but it is quite free of punct)u*es. 

JJaL Sumatra (Merang)^ 


Epierm nemoratu^ sp. n. 

Ovalis, cotivexus, niger, nitidus, supra tenuitor pUMOtulatus ; elytris 
atriU 4'^ basi iuourvata ; mesostenio antioe subrecto. 

t. mill. 

Oval, convex, black and shining ; the forehead sparsely 
and fijiely nunctulate, with a short, rather deep stria over the 
eye ; the tnorax is finely punctulatc, with large punctures 
scattered 6U the sides and disk, scutellar fovea very feeble, on 
the edge of the base is a single row of punctures, stria well- 
tnarked at the aides, fine behind the neck ; the elytra arc 
witliout the larger punctures of the thorax, striaa crcnulate 
and complete, the sutural being only a little shortened behind 
the scutellum, the fourth stria turns conspicuously towards 
the fifth near the base, the fifth turns feebly to the suture, 
the sutural strhe arc straight, the iikterstices between the first 
and third striie are the widest especially behind the middle ; 
the propygidium and pygidium (except the apex) punctured 
like the thorax ; the prostemum is feebly and very sparsely 
punctulate, strim widening out a little behind, but less so 
anteriorly; the mesostenmm a little broad, stria complete, 
ndtifly straight in ftont, and continuing dbwn the sides of the 
mbtaStarntlm ; the anterior tibiae are multispinose ; the legs 
and antennie reddish. 

This species is larger and more oval than the Asiatic 
imedeS km>wn to me ; the fourth stria being bent inwards at 
the base seems to be a good differential character, 

IkiA, Assam (Patkat Mountains), 



Mr. Gr. Leiwig on some 


m 


Xeattpifge Fryt^ sp. n. 

Grata, oonvexa, nigra, nitirla ; fronte diatincto punotaia ; dlytria 
Btriis 1*^4” integriB, brovibuB ; pygidio ntrinque profunde 
foveolaio. 

L. ^ mill. 

Oval, convex, black and shining ; the head striate over the 
^es only, sparsely punctate, punctures round and each one 
distinct ; the thorax smooth on the disk, with a broad margin 
of very distinct punctures at the sides, at the base there are 
two large, shallow, scutellar punctures close to each other and 
five or eight smaller and deeper punctures set along the basal 
edge; the elytra, strisB 1-4 complete, t5-6 apical, but passing 
beyond the dorsal centre and punctiform at the ends, 4-6 
lieing somewhat crenulate ; the propypidium is transversely 
rather thickly punctured ; the pygidium is smooth in the 
median area, with two large and deep foveee, one on each side 
at the base, apex with a few large punctures ; the prostenmm, 
the keel is broad and rather short, with well-marked lateral 
strife, feebly sinuous near the coxae, hamate in front ; the 
meaosternnm feebly emarginate, marginal stria complete, 
obsoletely crenulate, transverse stria slightly bent in the 
middle, with eight or nine crenulations, and continuing along 
the sides of the metastemum ; the first segment of the abdo- 
men has large punctures posteriorly ana at the sides ; tlie 
anterior tibim are 3-4-dentate« 

This species is the most remarkable in this serieB. It is 
con^nenc with Homaliater ormUua^ Beitter, 1880, and it is 
douWnl whether Xestipgge was sufficiently characterized by 
Marseui to be given precedence; otherwise it has some years’ 
priority, 

Hat). Burmah (Buby Mines). One example. 

Noiodoma sohiitiale^ sp. n. 

OloboBum, fiavo-rufum, niUdum ; pedibus flavis ; elytais striis 
integriB, 4* ot suturali antico oonjunctis, iuteratitiis impunetatiB ; 
mesostemo stria transvorsa nuUa. 

L. 2l mill. 

Globose, yellowish red, shining ; the forehead with shallow 
punctures, not closely set, eyes a little obliquely placed ; the 
thorax clearly and evenly, not densely punctured, marginal 
stria well-marked ; thq elytra are pale in colour at the l^se, 
but without definite white epots, strife 1-2 are complete, 
third absent, fourth and a sutural joined at the base, 
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atices impunctate ; the propygidium and pygiditun almoat 
impunctate ; the prosternum Keel-shaped as an elongate tri- 
angle, witli a few scattered punctures, lateral striss necessarily 
oblique ; the mesosternum, marginal stria complete, suture 
visible, but there is no transvei'se stria ; the metastemum, 
median stria semicircular, not arched like those of JV, yUii- 
gorxtm and globatum^ and evenly crenulate, crenulations not 
widened out ; the legs are davous, anterior tibiss denticulate. 

'J'hia small species resembles N. rufulum^ but the forehead 
is loss wide and there is no transverse stria to the meso- 
stermim, which is a very remarkable character. 

The chief difference between N» fungorumy Lew., and 
glohatumy Mars , is that the interstices to the elytral striee are 
punctate in the latter and smooth in the former, and it is a 
matter for notice in a family where the elytral strise are 
usually good specific characters that in all the pale-coloured 
species the striation is so similar. In N. bullatumy Mara., 
which is a dark-coloured species, there is a third stria. 

Hahn Perak (high lands). One example. 

Hotodorna rxfvlvmy sp. n, 

Olobosum, nifnm, nitidum ; pedibus flaris ; elytris striis 1^2* 

iutegrig, 4 * et suturali antice ooi^unotiB, interstitiis impnnotatis ; 

mesostemo stria transversa crenulaia. 

L. 2 mill. 

Qlobose, yellowish red, shining ; the forehead with scat- 
tered shallow punctures and wider between the eyes than in 
Nn solstitiale, eyes also not oblique; the thorax, marginal 
stria fine, feebly crenulate behind the neck, clearly and 
evenly, not densely punctured ; the elytra striate, like those 
of N.globatumy Mars. ; the propygidium and pygidium feebly 
and sparsely punctulate ; the prosternum sparamv puncturea, 
points shallow, lateral stria not well defined, little sinuous at 
the COX80, not approaching near to each other in front j the 
mesosternum, anterior stria crenulate, the crenulations widen- 
ing out as the stria passes down the side of the metastemum, 
transverse stria straight, crenulate^ crenulations of equal 
width ; the metastemum, median stria arched and orenubte, 
crenulations widened out and of somewhat unequal width ; 
the legs and antennse are flavons. 

Of the described species this closely resembles N* solehValen 
but it has a transverse mesostemal stiia. The metasternal 
stria also has a narrower span and the crenulations are wide 
and irre^^ar. 

jGfeft. Martapura {Dohtrtg). 
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Sh^eknotua approximans, Fairm.^ 1884, fjoprieuri^ 
Mars., 1862. 

Baron Boniraire has kindly lent me the type of Fairraaire’s 
species, and I feel sure fclie above determination is correct. 


Triballua onuatus, sp. n. 

T. agrestic Mars., Binulin, sed molto major ; pronoto stria autico 

baud interrupts. 

L. 8 mill. 

Oval, convex, black, shining ; the head not thickly punc- 
tulate, with a few large points intermixed, stria strong before 
the eyes, evanescent anteriorly j the thorax is punctured like 
the head, with the lateral stria continued behind the neck ; 
the elytra are iinely nunotulateon the disk, witli larger punc- 
tures, much scatterea, at the sides and on the posterior area ; 
the pygidium is punctured like the head, except that the 
punctulation is mOre dense ; the prosternurn feebly punctu* 
late, bistriate, strim obscurely crenulate; the raesostcruum, 
stria anteriorly interrupted, transverse stria nearly straight 
and crenulate throughout, surface very sparsely autl finely 
punctulate ; tlie metasteruum with a few larger punctures 
TOfore the posterior coxm. 

This species is extremely like 1\ apreatia^ Mars., but it is 
much larger and the thoracic stria is continued behind the 
neck. T* agresUa also has no frontal stiia. 

Hab^ Zanzibar {Bajray). 

Triballua opimua^ sp. n. 

Brevitor ovalis, convexus, niger vel obscure mneus, nitidus ; T. 

hofhbm proxime afinis et sii^imus. 

L. 3^ mill. 

Short-oval, black, or with aa ssneous tinge, antennas and 
legs reddish ; the forehead obscurely panctmate| triangulate 
before tbe auteunse, with a stria on cech aide which doea not 
quite meet in front, epistoma rugose, over the eye is a short 
01«<defiiied sulcus ; the tboraiti lateral atria ceases at the ante* 
rior angle, punctures fine and sp^ursc and varying in aixe, 
along the basal edge there is a continuous line of points, some 
oval, some acicular; the elytra, disk almost smootji, W 
laterally scattered punctures of various sizes are visible ; the 
sculpture of the prup^gidium and pygidium is limited to a 
fine and scattcicd puntluation ; the prosternum is broad and 



shorty hiatriatOy atrm divergent before and behind, anterior 
lobe transverse, With the rim flavous; the mesosternuniy 
lateral atria finei interrupted anteriorly, transverse stria evenly 
crenulate and straight. 

T. optmus and 1\ bomba^ Mars., are the largest species of 
TnhaUua known. 

i/a6. Martapura, S.K. Borneo (Doherty ^ 1891). 

— Since I formed the genus Idolia ^Ann. & Mag. 
Nat. Hist. 188o, xvi. p. 214) nearly a dozen 8}>ceies have been 
doecribed, and it seems likely this number will be greatly 
increased. Some of the species exhibit the sternal satures, 
and some poascss specific characters similar to certain species 
of TribaUusy so that I think now the two genera should be 
placed together. 


Trypetic%t8 Dohertyi^ Lew., Ent. Mon. Mag. 2nd ser. 
vol. ii. p. 186. 

There arc three male examples (measuring millim.) 
in Mr. Fry’s collection which I think arc small specimens of 
this species, All the differences 1 see in them relate to size 
and to the want of the two thoracic elevations behind the ridge 
near the neok. That this should be the case only corre- 
sponds to what we see throughout the Ooleoptera, tliat 
sexual differences are more or less obliterated in small indi- 
viduals. There are a few genera in the Histeridee in wliich it 
is quite aa important for a describer to know both the sexes 
as it is in the Lmcanidm, but these genera arc limited in number. 
The anterior angles of the thorax in the male of T. Dohertyi 
are rectangular, and almost so in the female also. 

Trypeticue nemorivaguBy sp. n. 

CylindriouM, parum rolmstus, niger, nitidus ; pronoto angulis 
aniicis baud reotaugulatis ; prosteruo rugoso-punotato, margino 
latoroli valido. 

L. 3| miU. 

Cylmdrklk), rather robust, black and shining ,* the male, 
snout with shallow punctures, triangular, £lat» margined with 
a eajrina, the forehead iiTOgnlari)^ punctured between the eyes 
and mimoseopically strigosc; the female snout is impressed, 
notsoarinate, with two very small and not very distinct 
tubercles at the apex ; the thorax in the maleparallaJ laterally, 
anterior angles rounded off, impressed near the eyes, rather 
densely punctured anteriorly, punctures on the disk and 
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posteriorly more scattered, a fine median line is smooth and 
terminates in a alight ridge behind the neck, the female has 
the smooth line bnt no ridgc^ and the anterior angles are 
more convex ; the elytra are punctured more finely than the 
thorax; the propygidiuni and pvgidium are evenly, not 
densely puncturea, the latter is feebly convex in the female, 
and less so in the mule ; the prosternum closely and roughly 
punctate, truncate at both ends, lateral strim very strong, 
joined anteriorly ; the mesosternum is less closely puiictarea 
with similar stria behind the coxes. 

This species is much more robust than 21 Dohert^i^ I^ew., 
and there are no thoracic tubei’cles, the thoracic anterior angles 
are not rectangular, but well rounded off, and the prosternal 
lateral striae are much stronger. 

Hob, Burmah (Ruby Mines). 

TrypeticuB prcedacem^ sp. n. 

Cylindricus, bmnueo-piocus, nitidns, undique ponotatus ; fironte 

inter oculoe minuto foveolata ; propygidio ntrinquo prominulo. 

L. 8~3| mill. 

Cylindrical, pitchy brown, shining, anterior angles of the 
thorax reddish ; the head faintly punctured, and between the 
eyes there is a small fovea in wtli sexes ; the snout in the 
male is somewhat :flat and triangular, but a little sinuous at 
the sides, and a little wide at the apex, margined with a stria 
which is best market! at the sides ; the femme has the snout 
concave, striae obsolete, and the apex is furnished with two 
minute tubercles ; the thorax somewhat densely punctured, 
some punctures, especially those behind the anterior angle, 
are ocellato, anterior angles in the male depressed and a 
little acute close to the eves, behind the neck a fine carina 
occupies about one fourth of the length of the thorax, the 
female anterior angles rounded off and not depressed ; the 
elytra, punctuation distinctly finer than that of the thorax ; 
the propygidium rather densely punctured, projecting at the 
sides ; the pygidiuni is convex in the female, impressed on 
each side in the male, and in both sexes punctured like the 
propygidium ; the nrostemum in the male is wider in front 
than tehind, sparsely punctured, punctures round and shaU 
low. lateral strim widen out a little anteriorly and do not join, 
in tne female the prosternum is truncate ; the mesostemum 
agrees in both sexes, there is a lateral sulcus on each side 
behind the coxse, punctures sparse and oblong; the meto* 
sternum has a median furrow, and is punctur^ like the 
mesosternum ; the abdominal segments, punctures round and 
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not vetj thickly act, the aegmenta 3-4 are thickened at the 
outer ed^, and^ like the propyeidium and pygtdiumi stand 
out one n-om another j on the arat segment there is a short 
intercoxal lateral salcus. 

Hah. Perak (low countiy). 

Teretriua Walkeri^ sp* n, 

Cylindricus, niger, nitidus, undiqne pnnetatus ; prostemo groese 

punctate ot minute strigoao ; metasiemo parum sparse punctate ; 

pygidio apice rugoso-punclato. 

L. l|-2 mill. 

Cvlindrical, black, shining, club of antennee red, legs pitchy 
black ; the forcliead convex, punctate, punctures most scat- 
tered on ihc disk ; the thorax similarly punctured, stria 
complete, strong at the sides, especially behind the middle, 
very tine anteriorly ; the elytra with like punctures, mar- 
gined at the base, with a small smooth space behind the 
humeral angle ; the propygidium and pygidium are clearly 
and rather densely punctured, the apical half of the latter is 
impi*eased, strigose, and more densely pointed ; the prosternum 
somewhat thickly punctate, punctures large and with their 
interspaces minutely strigose ; lateral striae well defined and 
divergent from their bases; the mesostemum triangularly 
and rather acutely produced anteriorly, stria complete, margin 
smooth, well defined, and somewhat raised, punctured and 
strigose like the prosternum ; the metastenium and first 
segment of the abdomon much more spai^ely punctured and 
the Btrigosity disappears, segments 3-5 have a row of punc- 
tures along their edges; the anterior tibiee 7-8-dentate, 
posterior d-spinose. 

This s|)ecics is the second known from the Australian 
region ; it seems to have been captured in company with 
Tereirioaoma aomerset%\ Mars. It is one of Mr. J. J. Walker’s 
most recent discoveries. 

Hob* Tasmania, Hobart, and Launceston (</. J. Walker). 

Onthophilm tuberoulatua^ sp. n. 

Subotbicularii, convexiasoulua, niger, subopaons ; elytris fi-oostatis, 
itttermptis, 5^ yaUda, integra ; propygi^o tubereulato. 

L. S| mOL 

Buborbieular, rather convex, black, and somewhat opaque ; 
the forehead is punctate, with a m^ian carina before the 
neck^ and in front of the carina is an elevated ridge shaped 
like an inverted V, thus the thorax, margm clearly 
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elevated, edge emarginate behind the anterior angle^ and 
eottspicnouely angnlate well before the posterior angle^ aurfaee 
deeply punctate, punctures anteriorly round, posteriorly oval 
or Boinewhat elongate, 6-costate, two outer eost» ahortest and 
parallel to the thoracic edge, the others are tnuch elevated 
and equidistant, tlie two median costss are a little the longest 
and turn from each other at tlie base ; the elytra 6-costate, 
with the out<*r margin and the two sutural edges also elevated, 
1-3 costfe arc twice broken by two transverse depressions, 
the third costa being very remarkable as the median portion 
viewed sideways looks like a conspicuous nodule, the fifth 
costa is the strongest, the sixth weakest, both the last com- 
plete, the interstices are very clearly carinulate, with a single 
low of equidistant nunctun^s^ The elytra are in part reddish. 
Tl'he propygidiura has three tubercles transversely placed in 
the middle, the centre one somewhat linear; the pygidiam 
closely punctate, with an elevation thus -fS in the middle : 
the ])rosteriium has large, deep, and closely -set punctures, 
Htriate at the cox«e; the uiesostemuin bisinuoos anteriorly, 
and with the motasterntim has very large punctures or foveea 
aet somewhat in transverse lines, and on the median area of 
the nictasternum are tw^o trian^late smooth spaces ; the first 
segment of the abdomen has aline of seven fovem along the 
anterior edge ; legs and antenme piceous. 

JJai, liurmah, iiuby Mines (/ioAsrty). 

Onthophilus aculptilis^ sp, n. 

Ovalis, oonvoxiusetduB, subceneo-niger, porum niiidus ; fronte hand 

costaia ; elytris 3 oarinis elevaiis, iuterstitiis obsouro punctato- 

carinulis ; pygidio basi transversim elovato. 

L. 2 mill. 

Oval, rather convex, little shining; the forehead is wholly 
punctate, little uneven, sliglitly elevated behind the insertion 
of the antennee, not carinate or costate; the thorax, nar- 
rowly marginate, obtusely ungulate before the base, 6-costate, 
outer costa shortest, with a wide interstice between it ana 
the second, the second is shorter than the third but parallel 
to it, the two centre costa reach the margin behind the neck, 
and gradually turu inwards anteriorly, btit do' not meCh the 
surface is pftmetured like that 'ih (K tubet^culdUus *' the blytra 
are 3-costate, with an intervening carina corresponding to 
the second, fourth, and sixth striia; below the shoulder is a 
transverse d^ression which crosses the first oOsta to the' 
second carina (or fourth stria), the interstices are Obscurely 
carinulate with intervening punciurea ; the propygidium 
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punctate, with a median elevated lino and a small tubercle on 
each side near the outer edge ; the pjrgidium also is wholly 
punctate, with a traiisrerse ridge betore the base;' the pro* 
sternum closely punctate, punetures large and deep; the 
niosostcmum bisiuuous anteriorly, with a tine hrarginat stria ; 
the mcHo* and inetustcrna are sculptured like the last spepies, 
hut the punctures or t'oveaB are amaller, and the medUu spaces 
ot the metasternum are clearlyand evenly punctjulate ; the Jirst 
segment 0(C the abdomen has a line of eleven punctures on the 
anterior edge, and several additional fovern at the side. Thp 
smoother parts of the nnder suri'ace are somewhat atneoos, 
ond^thc head and thorax have a bluish metallic tinge. 

The general tacies of tliis Onthophilua agrees with that of 
0, atiernatuSf Lee. 

JM>. Burma!), Manipore, alt. 7000 feet {Doherty). 


f^neckintut tapnbantr^ sp. n. 

Orbicularis, nieor, opocus ; motastemo antioe ulrinque profuudo 

foTcoIato, Onthophilo arhorto simiUimus at maior. 

L. 2 miU. 

Orbicular, opaque, setose ; the head very rugose, with a 
median carina betore the neck and one on each side ; on the 
edge of the clypous ore live shallow pits ; the thorax with 
some large punctures on the disk, with traces of carinm 
behind the head, and two lateral sulci Usually filled with 
squamous matter ; the elytra are costate, with rows of largo 
punctures in the intersticea,tlie punetoro# gradually becoming 
smaller towoi-ds the apiqes, where they cease to bo; the 
prostornum is blcarinate, carioe gradually approaching 
anteriorly, surface Ix'tween them smooth, anterior lobe 
with large punctures ; the mesosternuiu has two large poly- 
gonal depressions, one on each aide, and a small median 
sutural fovea ; the metasturnum has two large and very deep 
foveas, one in each anterior angle, the antenor edge of feaoh 
fovea joins the mesosternal depression. These fovess are not 
seen until the sterna are freed of scales. The pygidium is 
very setose, but when abraded a few large punctures are seen 
on the surface. 

This species is different to OnthophUua hi^idaa, Mara., but 
whether Marseul’s description appbes (as he thought it did) 
to O. Payk., is more than doubtful. I rely on the 

scul|>tura of the sterna for dpeoific characters. 

Mab. Cejrlon. I found this species at Bidlan^oda in 1882. 
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EpieMnu/i btrruanus, 8p. n. 

SuborbiotdariB, uiger, opacus, hiapidiiB; proHiemo utriuquo caii-> 
nato ; mesosterno metasternoque in medio foveolaiie. 0. arbor$o 
simillimuet, sod magis oratUB. 

L. 1| mill. 

Soborbicular, opaa ue^ aetose ; the head rugose, and when 
abraded of scales ana setm an obsolete median and two lateral 
carinte may be seen ; the thorax lias two lateral sulci on each 
side, and when cleaned, large scattered punctures are visible 
on the disk ; the elytra arc costate, with rows of large punc- 
tures in the interstices ; the prostemum is bicarinato^ the 
border formed of the oarinm joins in front, where the inner 
edge of the carina is arcuate, the outer truncate, the anterior 
lobe has scattered punctures, punctures smaller than in J?. 
taprobancp ; the mesosternum has a round median fovea and 
on each side of it a many-sided depression ; the metasternum 
has also a median fovea, but it is oval, and in front of it on 
either side, oblicjuely placed, are two depressions of some* 
what corresponding size and shape ; the pygidium is punctate 
and rugose. 

The specimens which represent this species have been 
referred to in the Ann. Mus. Civ. Genova, 1888, ser. 2, vi. 
p. 645, as Onthophilus hiopidua^ Payk., but it is now evident 
to me that it is not PaykulPs species. 

Bah Burmah, Bhamo {Fea). 

Abrcpus mikado, sp. n. 

Ovatus^ globosus, rufo-bronneus, nitiiduB; antennis pedibusquo 
flavis; supra vix dense puuctulatus; mesostemo me^temoque 
grosse et pares punctatis, 

L. 1 mill. 

Oval, globose, reddish brown, shining, head darker, an* 
tennm and legs paler ; the forehead sparely punctured ; the 
thorax and dytra evenly punctured^ punctures shallow and 
not very thickly set, thoracic marginal stria complete, but 
v^ fine behind the neckj the propyuidium and the py- 
gidium are feebly and indistinctly punctmate ; the prostqmum 
a little wider than long, feebly and obscurely punctured, 
lateral strim slightly widen out from the base, the base very 
feebly sinuous ; the meso* and metastema ana the first seg* 
ment of the abdomen is evenly but not thickly covered with 
somewhat large and shallow punctures, the punctures being 
largest and most closely set at the widest part of the meta* 
sternum. 
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Ilah, Japan, F found thia JU)Ccioa in burrows at 

Kiga, Konosd, Nara, and in S. xczo. 


Acritus shognuusy 8p. n. 

Ovalirt, convexiis, nigro-piccMis, iiiiiduH ; aiitenins podibuscjuo briiu- 
neis ; pronoto linoa basnli aciculafo-^puiictato in medio tonuiter 
arciiala ; (dstriw Bparao puiiotatw, dor^o aciculato-nigoaulw ; pro- 
Hloriu) bititriato, utrin();Uo truncato. 

L. 1 mill. 

Oval, convex, nearly black, sinning, antenna) and legs pale 
brown; the head feebly punctured ; the thorax evenly and 
ch*arly, not clomdy, punctured, anlmcuttdlar stria very feebly 
arc’licd in the middle, and following the margin to the sides ; 
stria ])unctate, j>unetures aeiculale, posteriorly within the stria 
tlie surface is strigose ; the elytral punctuation somewhat finer 
than that of the thorax j wiili a longitudinal slrigosity between 
the points; tlie pygidiuin impunetate, minutely and trans- 
versely Hirigoso; the prosternum, outline similar to that figured 
f(U A. acvpictasy Mars. (Mon. 1850, fig. 17), with a few scat- 
tered punctures, and surface' micro.Hconically strigose; the meso- 
sternum, marginal stria interrupted anteriorly, suture feebly 
visible and with the metastcrmiin and first abdominal seg- 
ment clearly but sparsely punctate. 

llah, Japan. 1 obtained a single example at Sapporo. 

Avritus tasmanitVy sp. n. 

Ovalis, eonvoxuh, brumieuH, nitidua ; supra punetulatus ; prostonto 
bistriato, striis untiec ot postico divaricatis. 

L. 1 mill. 

Oval, convex, brown, shining; the head very finely and 
sparsely punctulate; the thorax, stria complete, punctures 
rather snarse, small anteriorly, gradually becoming larger 
toward the base, at the edge before the scutellum is a row of 
pimctures, but tLi.re is no definite antiseutellar line like that 
figured for A, acaroides and others by ilarseul (Mon, I85fi) ; 
the elytra are sculptured similarly to tlie thorax, except at 
the apical margins, which arc, like the pygidium, almost 
amootn ; the prosternum rather long, bistriate, stria) rather 
widely divergent before and behind, feebly and very sparsely 
punctured ; tne mesosternuni, suture almost invisible, mar- 
ginal atria fine and a little interrupted anteriorly, like the 
metasternum it is sparsely punctulate. 

//ai, Tasmania (J. J* If 'eiHre/*, 

Ann* ifc J/ogr* iV. //isf, Ser. 6. IW. ix. 
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lAl.^^Naiural Iliatory Notes fi*om TIM, Indian Marine 
hurvcy Steamer ^Invesiujator^ Commander R, h\ Itoskyn^ 
R,N,y commandiftff.^^SmQB IL, No. 1. On the Results of 
Deep-sea Dredging during the Season 1890-91. By J. 
Woob-Ma^ON, Supcjiiitendf*iit of the Indian Museum, and 
l^iofefrsor ot Compaiative Anatomy in the Medical College 
ol Bengal, and A. Auock, M.B., Surgeon Sur- 

geon-Naturali«t to the Survey. 

I Continued fVcim p. 275.] 

Family Acaxit1iepbyrid». 

Aoanthephyka, A. Milne- Edwards. 

37. Aeanthephyra sanguinea^ sp. n. 

?, Closely allied to A. Agassiziif 8. 1. Smith, <J (A, 
purpurea^ A. M.-Edw., ? ), liom which it differs in the 
njinule size of the spines of the anteaior margin of the cara- 
pace, which arc so small as to be scarcely discernible by the 
unaided eye ; (?) in the armature of the telson, which bears 
only five pairs of dorsal spinulcs besides three longer and 
subcqual tciniinal ones ; in its longei and slenderer rostrum, 
which is fully twice the kugth of the antennal scale; and in 
its loss elongated abdomen. 

Colour in life deep ciimson. 


Fig. 1. 



Armthe^thyra tanffuinea, nat. aise. 



IwUm S5B 

Length, from tip of rostrum to tip of telson, 02 mi!lim» ; 
of carapace, from supiaorbital to posterior margin, IB mUlira. : 
of rostrum, from same point to tip, 26*5 millun. ; of antonnai 
scale 13 millim. ; of abdomen 50 mtilim. ; of teUou 14 5 
millini. 

One female from Station 106, 1001 fathom^, one immiture 
in fragments from Station 107, 738 tatbom'S, and a third 
from Station 117, 1748 fathoms. 

<J. A male of about the same size as that of A. AgrM^izu 
fignied by Pi of. S. I. Smith was obtained in a previous 
scaaon 7i miles east of North Cinque Island, in the Anda- 
man Sea, in 400 fathoms. It has a decidedly less elongated 
abdomen than A, AgwtHizii] its carapace has much the same 
shape, hut the rostrum shows no signs of becoming porrect 
and reduced in length as in that species, for although it is 
broken off just in fiont of the third tooth of the lower series, 
it still extends fully to the end of the antennal scale. 

Ijengtl), from supraorbital margin to tip of telson, 81 
tnillim. ; length of carapace, trom supraorbital to iiosterior 
margin, 23*25 millitn. ; of antennal scale 15*25 rnilliin. ; of 
abdomen to tip of telson 59 millim. ; of telson 17*25 inilllm. 


38. Aoanthephyira armatet, A M.-Bdw. 

Acmfhephyra A. M.-Edw. Ann. d. Sc. Nat. Zool. (<») \u 1881, 

4, p. 13, et Pig. Oriwt 1883, Bponro Bate, ^Challeugsr * Ma- 
eruro, 1888, p. 744, pi. exxv, flg. 2, d ^ar. 

One fine male from Station 118, 405 fathoms. 

Colour in life ciimsoii. 

Length, from tip of rostrum to tip of telson, 144 millim. ; 
of catajmcc, from supraorbital to posterior margin, 35 mi Him. ; 
of rostium, from same point, 34 millim., from front of infe- 
rior spine to tip 17 millim.; of antennal scale 26 millim,; of 
abdomen to tip of telson 75 iniliim. ; of telson 18 millim. 

It differs trom Milne-Edwards’s figure in the following 
iToints : — The rostrum is of the same length as the carapace ; 
Its basal spines are only font in number; the spine of its 
inferior margin arises midway between its l^e and its apex, 
and is mueh more nearly opposite to the middle than to the 
apex of t)ie antennal scale. The branchiostegal sjidiic is con- 
tintted l^okwardi along the side of the carapace as a very 
strong ridge half as long as the antennal scale. The fringes 
of tte l«!gs ate greatly developed, reminding ono of those of 
tite last two pairs of in Sergeztes. The spines of the 
third to the slxtii abdominal torga are equal. 

It diiScrs fi'om the tpecimt»n figured and dosmdbod hy 

3?a 




itkepk^a urmata, ^ uat. size. 


Inditm J>r^ing. SOl 

Spence Bate in the form and the armature of the rostrum^ in 
the smallei* aninous proceaaed of the abdominal terga, and in 
the more higijly developed fringes of the legs. The dactylo- 
podite of the last pair of legs is incorrectly represented by 
Hpence Bate as equal to those of the two pr^eduig pairs, 

39, Acanthephyra mtcrophthalmay S. I. Smith, 

Acai^h^phyra nv'^rofihthulma^ S. 1 Smith, 1*ror. 13, H. Nat. Miih. 

p, 502; Aim, Hop. (Joinm. Fieb p. (Vi, c? 5» pi* n, 

Acanthepkyia iougidenH^ Spetkoo Hit«, * Cballun^er ’ Macrumt 
p, 735^ pi. cvxiv. fig 4, . 

Two males from Station 117, 174K fathoms. 

Colour in life deep crimson. 

Ill one specimen the rostrum is armed with five teeth, and 
probably also in the other, in which it is broken off just 
lx‘yond the fourth tooth. 

40, Aciinthtphyra exinxia^ S. I. Smilh. 

Acmtth4^phyr€t eiifu^ay 8. 1. Btnith, Hep U, K. Comui. KihIi, 1834, p 32, 
lH8(l, pi. xiv. fig I, ft 

Acan^ht*ffhyra Hpenct* Ihkte, ^ (^lialh»ngoi * Mucinra, 

p. 747, pi. exxvi. tig 1, (f . 

9 . Differs from the male in its longer and more stylifonn 


Fig. 3 



Acanthtgd^fm $ , nat, siae. 


TOfitmmi which extenda by about one third of its length 
beyond the antennal scale. 

Colour in life crimson^ 


d6S Messrs* J> Woed«Ma^n A» Alcoek o# 

Lengthi from tip of rostrum to tip of tolsou, lOO miHlm, ; 
of carapace, from supraorbital to posterior martini 22*5 
millim. j of rostiuraj from same point to atKJX, 26 millim. ; of 
antennal scale 15 milHni* ; of abdomen, from base to tip of 
telsoii, 55*5 millitn. ; of telson 14*5 millirn. 

One specimen fioin Station 116, 405 fathoms* 

? juv. Differs from tlic above in the rostinin only extending 
by R portion of its unarmed tip beyond the extremity of the 
antennal scale. 

Length, from tip of rostrum to tip of telson, 68 millinu ; 
of caiajiace, from supraorbital to posterior margin, 13*75 
millim,; of rostrum, fiom same point to npex, 11 tnillim. ; of 
antennal scale 9*75 fnillim, ; of abdomen, from base to apex 
of telson, 55 milhm. ; of telson 10 millim* 

Colour in life blight red. 

One specimen from Station 112, 661 fathoms* 

? jun. Much smaller than the above, the rostrum slightly 
ascendant, stiaight or only very faintly curved, short, 
extending about to the end or the second third of the antennal 
bchIc. 

Length of carapace 10 raillim, ; of rostrum 6*26 milUm. 
Rostrum J-toothed, 

Colour in life deep crimson. 

One much younger specimen, with another of the same age 
as that fioni Station 112, fioni Station 109, 758 fathoms. 

The above senes of specimens proves that the rostrum 
increases in Knglii fiom extreme youth to adolescence* 

An adolescent male w*as taken in a previous st^ason 8 miles 
south-east of Cinque Island, in the Andaman 8ea, in 600 
fathoms. 

Rostrum J-tooihed. 

Colour in life deep transparent blood^rod. 


41, Acantiiephyra hrmhytehonu^ Spence Bate* 

Acanthephyra hrwhyi^oni$^ Bate, ^ Challenger’ Macruia^ 1888, 

p. 7r)8, pi. exx^i. tjg. 7, $ ; Wood-Maso^ Ann, & Mag* Nat Hist 
(6) %iL p. 105, J. 

One adolescent male from Station 118, 683 fathoms* 

Colour in life bright red. 

Two adolescent males and one young female were taken in 
a previous season miles east ot North Cinque Island, in 
the Andaman Sea, in 490 fathoms. 

Our sciies of sjK^cimens proves that the mtrurn nndergoea 
groat changes in form and in length from youth to matuitty^ 




Fig. 4. 
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In our youngoftt specimen it is short and |)orrcct, acnrcety 
extending beyond the second third of tlie length of the 
antennal scale, and being much shoitcr than the carapace. 
In a somewliat older fipccimoii it is decidedly ascendant, 
though still stiniglit, and longer — reaching to the apex of the 
antennal scale — though still much shorter than the carapace. 
In a still older specimen it has almost completely attained 
the length and the upward curvature it has in adolescent 
sjiecimens, though it is still distinctly shorter than the cara- 
jmee. It is as long or longer than the carapace in all our 
adolescent specimens of both sexes, except the two largest , 
and in flicse, vihich are males, it is slightly shorter than the 
carapace ; whence it may wnth some confidence lie inferred 
that, as m A, eximWy A. Agmaizity 8. 1. Smith, and A. 
gmtay Spence Bate, it docs not surpass the antennal scale in 
fully developed males. It is from ^^^-toothed. 

In all our specimens the eye is much as in Spence Bate’s 
figuie of A^ anguatay not as in Uis fig. 7, pi. exxvi., in nbich 
the ^o-called ocellus is repiesented as lound and separate 
fi^om the rest of the eye. 

It appears to us probable that A, anguata is the adult male 
of A, orachyteUonUy tlie difference between the two in the 
number of the rostral spines being explained by the loss of 
the apical spine of ihc lower series in the process of reduction 
of the rostnira from the adolescent to the adult condition in 
the former j and jmssible that A. brachytelsonia itself will 

J irovc to be identical with A, eximoy since the former differs 
rom the latter only in having one spine less on the inferior 
maigin of the lostiuin, ana since Kpeuce Bate includes 
amongst the sjieciiucns referred by him to the former indivi- 
duals with tlie same number of spines os in the latter. 


42. Acanih^phyra curttVosfm, W.-M. 

Acanthepkyra curttroatrWf 'Wood-Moeon, Ann. A Mag. Nat. Hist. (0^ 

\ II. p. lUC, (S • 

$ . Biflers fiom the male only in its slightly more pro* 
doced rostjum. 

<y $ . The rostrum is p-toothed. 

<y. The telson bears 9-10 pairs of dorsal spinulea and 5 
somewliat longer atpical ones, the median of wiiich is appa- 
rently fixed. 
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One young male fiom Station 108, 1043 fathoms, uml an 
adult male aiul an ovigoroua femah* from Station 114, 
U22 fatiiom^ 

Colour iu life deep crimson, m in all previously obtaijied 
specimens. 


HoPLornoRiTS, Mdne-Edvrards, 

As in Aoanihephyra the crest of the fourth abdominal 
tevguTU is notched near its hinder end. 


43. /foylojikorus graciJiroBtria^ A. Milne-ISd^rards, 

Avitmht^rm grucUinmtrk^ A. M.-Edw. Aun. 8e Nat. Z<ail. (0) xi. 
4, t» 0, IhSi, 6t lisc. Ing. Oiusi. 18a‘J, 

Ummphomm 'WootbMason, Ann. A Maa. Nat. Uiat. tO) vii. 

p.lU4,m,cf juv. 

One male from Station 112, d$l fathoms. 

Colour in life bright red. 

As ^mpared with our previous specimens it is larger, 
measuring about 62 milUm, in length trom the tip of the 
rostrum to the tip of the ielsonj the rostrum is a trii)e 
slrorter, but beaia the same ninnbev of teeth, and tlic anteio* 
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inferior angW of the first abdominal plcuron is decidedly 
prmluced. 

The right eye-peduncle has been neatly and cleanly oKcised 
without injury to any of the surrounding parts* 

Another male from Station 115, 18S^22i) fathoms, is larger 
still, measuring about 77 railliin. in length. The rostrum is 
still shorter and bears only j teeth. The antero-inferior 
angle of the first abdominal plcuron is much as in tlie 
preceding specimen. 

The left antennule has been cut clean off at the articulation 
between tlie basal and the second joints of the peduncle. 

The latter of these sfKHiifneiis agrees exactly with Milne. 
Kdwaidb’s figure of //. gmeiUrosins in Rec. B"ig. Crust., 
this being so, and all our specimens belonging without doubt 
to one species, //. Smithti is no longer maintainable as a 
distinct species and must he suppreased. 

Our seiies proves that tlie Fostiurn in the male decreases in 
Icngtli fiom adolescence to maturity, as in some Acanthe^ 
pAj/iw; but whether it is shorter than the carapace in very 
cailv life, subsequently i^rowing to the length it has in the 
adolescent animal, Ihcve is at present no evidence to show. 

An ovigerous female was taken in a former season in the 
Bay of Bengal, in lal. 35' N., long. 82° 24' E , in 272 
fathoms. It measures about 59 laillim. in length. The 
roBtium, which is tveak and someahat deformed, and more- 
over has lost its tip, is only ^^‘^-toothed. The pleura of the 
fiist and the second abdomiiiai terga are soft and moinbra- 
tious and larger than in the male, more especially the latter of 
the two ; and they form the lateral walls of a capacious incu- 
batory pouch for the eggs. The appendages are smaller and 
are attached much furtlier below tlie level of their sterna than 
in the male, being carried dowiiwaids towards the edges of 
tlie pleura by pillar-like prolongations of thait bases, espe«» 
cially the anleiior pair, which are attached quite close to the 
edges of the pleura. llic two anterior abdominal sterna too 
appear to be more strongly ardied upwardSi^ whereby tjic 
height and hence the capacity of the pouch ts atill further 
increased. 

The eggs are few in number, only eighteen having been 
found beneath the abdomen ot our specimen, and large, 
measuring 2*4 and 1*6 millim. in mqjor and minor diameters 
tcspectivmy. 
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Family Alplieito. . 

UenuB Alpheijb, Fabric! 

44, Alph^HBy 8}). 

A male and an ovlgcroua female fiorn Station 115, 1H8- 
220 fathoms 

A larger nmlo was taken In a previon^^ season in the B xy 
of Bengal, in lat. 20^^ 17^ N,, long. 8S^ 5')' E., in 1915 

fathoms. 

Colour in life transparent blo^d-ied 

As each of these specimens wants on » of the groat chela', 
wo reserve the descri])tion of the species until complete sp<'oi- 
mens shall be available. 

Family Fandalidaa. 

DonopoTHs, Spence Bate. 

45. Dffroiinft*s refiaxHHy Spence Bate. 

Do}i}diitfift Hpance Rsto, ‘ CUallengfor ’ Mooriim, p. 07 H, pi cxvi 

fig 85 VVufKi*Mason, Ann. i Mag. Nat. Uust, (C) vu. 1891, p. lOo, 

d 9. 

Three females (two of them ovigerous) and three immature 
Bpccimens fix>n) Station lU, 1644 tathoms. 

Colour in life bright pink; legs crimson; carapace 
transparent, gieasy, 

HfiTjSROCURPus, A. Milne^Edwards. 

46. UeUrocarpn$ Alphonni^ Spence Bate. 

Sttftfromrpm Alphomi^ BpSDr© lists, ‘OhaUanger’ Macrura, 1888, 
p. 082, pi, exit. %. i ; Wood-Mason, Ann. & Msg. Nat Hist. (tS) 
vii. 1801, p. 100, (J $. 

Four males and four females (one ovigerous) of different 
ages f^om Station 112, $61 fathoms. 

Colour in life bright pink. 

The specimens were highljr luminous when brought on 
board (see Introduotion| rob viiL p. 16). 

This species had previously been taken in lat. 32^ N., long, 

79^ 37^ JB., off Oolomboi in 67$ fathoms (one male) ; in lat* 
^ W Nt) long, 79*^ w E.. in 597 fathoms (one ver^ large 
ovigerous femede) ; and twice in the Andaman Sea, in $00 
(one male and two females)* 




Htteior^rpu>>. ffihf tail * 2 nat 
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hidian D^pp-sea Dredging. 

47. lleterocarpus carinatuSy S. I. Smilh. 

VttufinUt^ vaPinatuH, H. I. Sniitli, Bull Mus ("oiup. Zool 
p. pi. X, fiKB. y-2/, I'll ul. xi. %8. 1-.% ? . 

J/rterocnrpuA en^ifer (A. M.“Kdw.),s=si^iwiAr/w# earmatm (8. 1. Smith), 
A. JMilnr-KdwardH, Ket*. FI^. (’rust. y. 

One small spccimou from Staliou 155, 188-220 fathom'^. 

48. IleUrocarptiHt gihhohUHy S|)(*nce Bate. 

IlefrrocarptM f/thhavat. Sfumce Bait*, * ( 'ImllenjfHr ’ Mnciuni, 
p. (Wi, pi cxn tijr. 2, ju\. 

Kight males and four ovigerous females from Station 115, 
188-220 fathoms. 

Colour in life piuk, with the legs pink gnd white. 

One pair (the male ’with deformed rostrum) from Station 
120, 240-270 fathoms. 

'I’his species l)a<l previously been obtained off Poit Blair iu 
271 fathoms (two males), and in lat. 20*^' 17' 30'" N., long. 
88" 50' E., in 193 fathoms (one >ouiig 8pt‘cimeu with a still 
longer rostrum than in Spence Bate’s figure), 

Spence Bate described the species very im[)erfectly from an 
immature Hpecimen. 

We give a figure of an adult female measuring 138 millim. 
in length from tip of rostrum to tip of teUon in a stiaight 
hue. 


rANOALlis, Learh. 

49. l^andaluft prox. qtfadridpntaftfSy A. M.-Edw\ 
Pmuialus qfiadriih*Htotu8f A. M.-Ed^. Itt^c. fill'll. Insu. 

One fine male from Station 112, 501 fathoms. 

Colour in life bright pink. 

The rostrum is armed witli teeth. 

One iinmatun* specimen with imperfect rostium from 
Station 1 16, 405 fathoms. 

Colour in lift* red. 

It has (he same number of teeth on the base of the rostium 
as the male from Station 112. 

50. Pandalm prox, martiusy A. M.-Edw, 

Pandah($ muHiuSy A. M.-Edw, llee. Fig. Ciutst, IHKl 

Many snccimens of both sexes, immature as well a.s adult, 
f rom Station 115, 188-220 fathoms. 

Colour in life pink ; eggs light blue. 

There are only 7-8 teeth on the base of the rostrum. 
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51. PanefafuJiy sp. 

One pnir (the female ovigerou's) from Station 112, 
5B1 fathoms. 

Colour in life light pink. 

One ovigeions female from Station 115, lftS-220 fathoms. 
One ovigerons f#nnalc from Station 1 1(1, 405 fathoms. 
(\»lonr in life pink. 

A small ftpeeies, allied to some European forms, of which 
\\e have no Hpcciincns for comparis(»n. 

[To be coutiinied.] 


LIT I. — Remarks on AuutraHan Slyga. 

lly T. D. A. CocKTUiXb, F.Z.S., Institute of Jamaica, 

A8 my o\Mi idea of courteous criticism is very diflcreiit 
trorn Sir. Iledley’a, 1 hliall not attempt to reply to the 
opinions r(»gauling my conduct expressed in this Magazine, 
pp. lOy-171 (Feb. 1892). 

With regard to matters of fact it is not quite the same, 
as, if Mr. lledley’s statements were not contradicted, they 
might jiass as valid among those not specially acquainted 
^^ilh slug-literature. I will therefore discuss them one by 
one. 

(1) , Limax mcffahilontcs* — Any one may see by reference 
to my pajier tliat 1 expressed much doubt as to its being an 
Aneiiea. It seemed to me very unlikely that L^flavua could 
liave been in Australia at such an early date : but later, 
having lead scmic observations by Mr. Musson, I expressed 
the opinion that it might bo L, jlavus after all (Bnt. Nat. 
1891, p. 120). 

(2) . “ The cc'nclnsion has forced itself upon me,” says 
Mr. lledley, that all the Auhtraliau Limaces have been intro- 
duced frc>m Europe. 1 have said nothing to the contrary, 
except that I provisionally regard the Amalia as endemic. It 
moffUe ffaqatiHy but wiiters have usually considered it distinct, 
and nobody has satisfactorily proved the supposed identity. 
It was Mr. Hedley hiipself who named an Australian species 
Ltwax queenslatidtcusy and regarded it as distinct until 
Dr, {Sinnoth said it was hrvis, 

(;i). 1 think anyboily i*eadiiig uiy paper will see that when 
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I refer to the limited powers of ini)u:rntion among slugs the 
vuturol means only are intended. It is notorious that these 
are cjiromeJg limited. I give many instances of slugs being 
earried lorig distances (from Europe to St. Helena, New 
Zealand, &c., for example) by artificial means. Also it may 
be observed that many species of shell- bearing mollusks 
have been carried quite as far ; there is a whole crop of 
synonyms originating in European species taken tj the 
Hnti]» 0 (h*s. 

(4) . Mr. lledley is of the opinion that Aneitea Graeffri, 
Krcffti^ and Svhutei are one species. Any one may sec by 
reading my paper that I doubted their distinctm^ss : I say, 

Probably the number of species w ill be considerably reduced 
wlien they arc better known.” Excellent authorities have 
coTisidevecl them distinct, and I did not feel justified, with the 
material I had, in lumping them. The difFeienees 1 observed 
were not llio.so between living and preserved speeiiiiens, but 
between specimens jireserved in exactly the same way, and 
the nlti iation clue tn contraction &e., being a con\mon factor, 
need not seriously interfere, 

(5) . Amitai MactJonuldi was named by Gray, who batl 
New-Galedoiiiaii specimens ; he auppoHcd these the same as 
MacdonahPs unnamed slug from Aneiteum, but it has l>cen 
since doubted whether this was the case. (As to tiiLs matter 
and the distinction of T. Kreffti from its allies, see Mr. E. A. 
Smith, P. Z. S. 1884, p. 273.) 

(G). Eighteen species of IJelicurion are on record from 
Australia j 1 do not say (hey arc all distinct, but 1 am not in 
a position to reduce the number witli certainty, Wlien they 
have been shown to In? les.s than eight in a satisfactory 
manner, it will be time enough to alter the stutistica. 

(7) . I did not say that Sem|)cr had not placed //. Cumingi 
in Xcsia, My point simply was that ceitain sjHJcics, usuulfg 
placed in lleticariony might be separated from it, at least sub- 
gencrieally* It was not within the scope of my paper to go 
into further details, especially as the picsent state of know- 
ledge does not allow any approximately final subdivision to 
be made. 

(8) . I quoted Parmelh as a slug-like genus which is 
referred by authors to the F?Vr//m-group. I had grave 
doubts ” myself, but could not go into the details of the 
matter without unduly enlarging iny paper. 

(9) . 1 placed Cysiopclia on the characters given by Tate, 
who described it Mr. Medley examined a species, possibly 
not the same as Tate’s, found in Australia, and arrived at 
different conclusions. Admitting the weight of his remtuks, 
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I in«(»rted ft qnalifying footnote. What more could I have 
done ? 

(10). At the beti^inning of his article Mr. Iledley alluJea 
to MS. names and imperfect diagnoses. It seems almost 
hUperfluouH U) state that there are no MS. names in iny pa[M*r. 
The generic diagnoses are pin poscly short ; hut the species 
in the now genera and subgencra are elsewhere desenhed in 
detail, w ith the exception of XeoJnnMi Juhifi, which is 
d(‘'>ciihcd on p. 217. PaeadancUm spp. liavo boon doserlbv5il 
and tlioir anatomy figured by Simroth. Pseadauntenia has 
similaily been lully dcsciibcd and figured by Clodwia- 
Austdi. Imerinin has its type in specimens which I con- 
sid(M to be identical with VeroniceUa (J randidieri^ C. & F., 
already dcsciilicd. AneltoUa has been described and figured 
by Mr, E. A. Smith ; tlic anatomy of this and of Neojnnella 
lemains unknown because the Biitish- Museum types must 
not 1)0 cut up. Tiicrc is no other generic or hui)geueric name 
in my jiaper that has not been used and characterized before. 

Nh>w 1 tliink I have shown that on every single jioint 
mentioned, Mr. Hedley’s criticism is without sutHcient reason. 
Nobody appieciates moie than the present writer tlie laboiiis 
oi students like Mr. lledh'y in special famue ; but is it fair 
that they should grumble at others, who, with less material, 
hesitate to asseit what they cannot know with certainty V 

Kingston, .lamaica, 

Kcb 10, 


LIV. — On the Scate^ike and Fiattcned Ilah'H of certain 
Lepidopierous Larouu By A. S. Packaud. 

I'liE late Dr, T. W. Harris* described an AcronpctaAt\xy’\^ 
which he called Acronycla atnaricanfi^ as “ be^et with a few 
long black bristles dilated at (he end,” and added, the long, 
black, spear- headed hairs grow Irom tlie skin and not from 
uarts.” The same larva was also figured on p. 305 of my 
‘ Guide to the Study of Insects ’ (6g. 2dt)). Mr. A.O. Butlerf 

• ‘Entomological Corrospoudenco of T. W. Harris/ edited by 8- IX. 
Scuddnr. J^istoii, 1SU2. 

t “ On the Notural Afiiuitios of the J.ppidopteia hitherto n^fened to 
tlie onus Jmwyc/rt of Autiiors/* Tianw. Kni. Knc. Lund., Deo. 
p :u:i. 
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refers to the larva of Acronycta alni m much t^omblitip; 
l)Oth in colour and in its clavate hairs the larva of Tinoliusy^ 
the latter being figured on pi. xi. ; the large, strong, clavate 
hairs of this foim, TinoUus i’hurneiyuttuy Walker, vniich is a 
semilooper, and from its black colour a very conspicuous 
animal, are represented as being from one fourth to one third 
as long as the body and are situated on the first two or throe 
segments of the abdomen, this being the most prominent part, 
forming the loop when the creature is in motion. These arc 
the only cases known to me of the occurrence of fiattened hairs, 
with the execj)tion of the case described by Burnieister and 
quoted below. 

ScaleMhe HeUv, — In examining the median dorsal tufts on 
the second and third tlioraeic seg- 
ments of th(‘ European Gasitopacha 
(/aereifUa 1 found that they are com- 
posed of broad lanceolate-oval scales*, 
which arc opacpie and dark stecl- 
purplc in colour, with the smfaee 
(piite r(‘gu1avly atiiaied, though not 
invaiiably so, whil<‘ tin* stria? do not 
appear to extend to t ithei end. They 
vaiy in shape and in size, some 
being nairow and with a simple 
point at the distal end, while tlie 
majority aie variously notcdied or 
toothed. I'hey thus apjiear to be 
true scabs, like those on the wings 
of adult Lejiidoplera. 

In Gasiropacha aniericana the scales forming the dorsal 
tufts, both on the tw’-o liinder thoracic segments and on the 
eighth abdominal one, are very different from those of the 
Kuropean species ; they are dark and opaque, but are long, 
nanow, and flat, very gradually increasing in width to the 
end, which has a single notch. From this notch an impressed 
line or stria extends along the middle of the scale for some 
distance. 

Seim flattened at the end. — In Gasiropacha quercifoUa the 
lateral tufts along the body each contain a few K>ng hairs with 
flattened ends, varying in shape from oval to triangular, with 
the ends often very broad amt ragged, bearing from one to 

♦ These scalee were briefly referred to in article entitled Hints on 
the Evolution of the Bristles, Bpmes, and Tubercloa of certain Cater- 
pillars/’ Proc. Boat* t3oc. Nat llist xxiv. p. 512, 180 (1890). 

Ami. & Mag. N. Jliai. Sor. 6. VoL ix. 28 



8oale«» from the dornal 
lhorac»ie tnftw of Ga$^ 
tro/Hirka tiuervip>ha. 
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four very irregular teetli. No striaj are perceptible, and the 
hairs throughout arc l)a]e, colomless, and transparent. 

On examining the lateral tufts of Gastropaoha amerimna I 
found some bimilar very long haira with the ends flattened 
and of extraordinary lorm. These hairs usually project 
beyond iht* sinijile hairs ; some of them end in regular lanceo- 
late-oval bliapes wdth the point much attenuated, others are 
bioader, while some aie oval and very broad at the truncated 
end, which teiminatos in a fine attenuated point, at the base 
of ^^hieh ale usually tliree attenuated teetli. They are 
simihu in shape to tliosc of GantropacMa gHcrctfoUa. 

Chi turning over the beautiful jihitcs of Bnrnn'istcr’s ^ Atlas 
of the Lejiidoptcra of tlie Aigeutine llcpuhlic ’ 1 found that 
tlic author represents on pi. xxii. fig. 9 the similar long hairs 
of Clhiocamgta prooruua. They are much more regular than 
any 1 have sfM'n, and are much flattened and expanded at the 
ends, wdtli from three to five long slender teeth. They arc 
also represented as striated longitudinally, with either beads 
or clear spots in the expanded portion. These hairs are 
visible to the naked eye. Burmeister remarks (p. 52) that 
Stoll has figured (Suppl. de (h-amer, j)l. xix. fig. 6) a similar 
larva with the same kind of hairs, h j)ahmtte terminalc^ 
situated on the fiist and last segments of the body. He names 
it liottihyo' ephumia ({>1. xxxv. fig. 0, of the same volume). 
Walker lefeis this species with doubt to the genus Ojsyienis. 
lUnmeistcr adds : Home other species of the genus Citato- 
amqta have tJu* same kind of hairs placed at each end of the 
body.*’ 

1 have been unable to discover these flattened hairs in 
Clisiocam^a americana or in G. neustria of 15uro|Mj. In 
0. sylvatica the hairs on the lateral thoracic tubercles are 
tapering and finely barbed, wdth scattered, slender, spike-like, 
smooth, simple setas. Perhaps the latter are the aomologues 
of the flattened setae. In Meteropacha Ilfleyana of the central 
United States there are no dorsal tufts, and consequently no 
dorsal scales like those of its ally Gastropacha ; but certain 
of the hairs in the lateral tufts are flattened at the end, which 
is very long and slender and lanceolate-oval, witli the tip 
much attenuated ♦. 

Tn the Noctuina these hairs with flattened ends probably 
'“occur in nearly all tlie hairy and pencilled species. In the 

♦ In Tolype velkda tlierc are no sucli acaloM or linirs with flattened ends 
OH in (iagtropacha ; those on the dorsal tuhereJos of tho thoiaoic and eighth 
aMoniinal segmenls being aiuiplo, tapering, with large, acatloiing, eniho- 
like, dark, opmpio setai, tnoBe fattier being perhaps tho Itomologuoa ox the 
dark scales of Gastivpacha, 



Mr. A, Batkr on Ae Ophideres prinoepa ofOuenSe. 875 

larra of Acronycta ha»tul{Jkra^ A. & S*, many of the barbed 
hairs forming the black pencils are ilatteuoa at the end and 
black, but not striated. 

These specialized and highly differentiated dark scalc-like 
eetos appear to bo of use in rendering the dorsal tufts moi*e 
conspicuous, the caterpillars being very hairy, and thus 
niobably inedible by birds. It should he observed that tlie 
larva of Oastropacoa amtricanay in winch the dorsal tubercles 
and the scales are much srnalhu' than in the European G, 
<pureifolki^ is reinlered at least coually conspicuous by the 
two traOvS verse bright scarlt»t bauds disclosed behind the second 
and third thoracic segments when the insect is creeping. 
These appear to be cnlircly wanting in the European species. 

Finally, the occurrence of these Hcalcs, so much like those 
of adult LepidopterSf, is an interesting example of the accelera- 
tion of development of the seUe in the larval stage, and it is 
not improbable that in the ancestors of certain of the Lasio- 
campidas they were characters acquired duruig the later stages 
ot tlioir larval lifetime. 

Plo^ U. I , r. S. A 


— On lha Ophidercs princeps of and iU utter 

di^isimilarky in Structure and Pattern from the Opliideros 
of Boisduvah ByAuTHUud. Butcku, F.L.S., 

Tn the * Voyage of the ^ Astrolabe ’ ’ (Ldpidoptbres, p. 245) 
M. Boisduval described a moth from Durey, New Guinea, 
under the name of Ophidercs princeps; ho cliaracterizcd it 
as allied to O, maternaj Ciaincr, and as having ‘‘the front 
wings blackish, slightly clouded, dusted with black and a 
little varied with greenish, with four white spots, grouped in 
pairs; the lowei wings yellow with a kidney-shaped patch 
and a black border, and the fringe Inteisectod with whitish.’* 
This is probably one of tlie iuuuiuerable varieties of the wide- 
ranging 0*fuliomca. 

In the laird volume of his ‘ Noctiidlites ’ M. Ouen4e 
describes and figures a Wcst-Africari species (with M. Bois- 
duvai’s locality) as O. princeps — evidently without taking 
the trouble to look up the desciiption in the ‘ Voyage of the 
‘Astrolabe,’’ with which tlie Afiicun species hardly con'e** 
spends in a single particular, inustnuch as the front wings, 
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even in the female, only exliibit one isolated white spot ; the 
lower win^ also being orange, with a uniform blacK border 
and no kidney-shaped ])atch, but with the base of the wings 
also blackiahj a marginal series of buff spots, and the fringe 
opposite to these s[)otH intersected with pure white. 

In his ‘ Catalogue of Lcpidoptci*a Ileterocera^ Walker 
again neglected to look up the original description, but 
bJindly followed M. Guen^e, although he iudicateJ his belief 
that the Museum specimen w’as from West Africa. 

Tn his ‘ Monograph of Ophideridai * Mr, Moore again 
followed Walker, stating that O/JMeres must be restricted to 
its type 0. prtttrepsj ana adopting for D. fuUonica the name 
Ot/iretftf IJubner (which is, of course, synonymous with 
Ophtderes if we admit that typical 0. is 0, 

fulhnico)^ 

The Opinderes prince pR of Gucn^ii, Walker, and Moore 
thus remains without a generic or specific name, and may be 
called HaJaaUis intricatua. We have it from Old Calabar, 
SieiTa Leone, Amhriz, and the River Niger. The family 
must now be called Othreidm. 


INI On the Itadala of Paludestrina Jenkinsi, Smithy and 
that ofV. ventroaa, Mont. By B. B, WOODWAED. F.G.S., 
F.R.M.S. 

When in the autumn of 1889 my friend and colleague 
Mr. E. A. Smith had under observation the specimens of 
Paludestrina Ifydrohia) to which be afterwards gave the 
name of P. Jenkinsi % he handed some examples to me with 
the request that i would examine the radula and compare it 
with that of P. ventroaa^ Mont. At that time these two 
species w'ere thought to be very closely allied, and, indeed, with 
some it was n disputed point, since conceded, whether 
Jenhinai were anything more than a variety of P. ventroaa. 

Pressure of work at the time, followed by prolonged ill- 
health, prevented the conqdction of the investigation, or all 
doubts as to the specific distinctness of the two forms might 
speedily have been set at rest, as tlie accompanying notes and 
descriptions will serve to show. 

At the very first glance a dissimilarity in cliaractm* is 

Joum. Oonfh. ti, (1 i89) p, J42; figured in Naturalist; iv. 

p. 214, 



Paludefitrinit Jenkinsi, Smithy and P. ventroaa, MonU 877 

evident. The transverse rows of teeth are sliglitly more 
arched in P, ventroaa than they are in P. Jenkitm ; in the 
former, nioreov<*r, the admedian teeth alternate with and 
project slightly between the central ones, whereas in the latter 
they are nearly in a line with, and stand clear of, the median 
teeth, so that the whole radula has the appearance of being 
more sharply dividetl into longitudinal an^as. The contrast 
between the respective median teeth is yet greater. In P. 
ventrosa tlie cential cusp of the racliidiiin is as long as lialf 
the width of tlic tootii, and is flanked on either sale by three 
otliers, whilst the single Irnsal denticle on each side is barely 
visible ; in P. JuikinHt\ on the other hand, the length of the 
central cusp is not more than one third the wddth of the whole 
tooth ; four or even five minor cusps flank this central one to 
right and left of it, and four basal denticles stand out conspi- 
cuously on either liaad below the crest of the tooth. 



Portion of jRwdula of: — A. Faludeatrina Jenhmi, Smitli 
B, Paludei^tnna emtrosuj Mont. 

Two rows of tf*oth are in earh cai*o hHowu on the left of the median 
tooth in their undisturbed position. On the right the teeth of a single 
row are drawn apart. 

Tb*e remaining differences arc best seen from the figures. 
The following brief descriptions, with approximate micro- 
meaaureiuentB, of the radute of these two species are founded 
on several specimens of each. 
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Palud^sitrina ventrom, 

Batlula measuring 60 x 16 and having 40-45 rows of 
seven toetli each. 

Median (or racliidian) tooth (2‘5/x in width) hears 7 cusps, 
of vhich file central one enuals in lengtli half the width of 
the crest of the tooth. Basal denticles one on each side, 
inoonfs])irnons. The crest of the tooth viewed in its position 
in tlie ladula is markedly concave, 

Admahan tooth bears 9 cusps inclined inwards towards 
the median line of the whole I’adula; base prolonged outwards 
in a shank which reaches almost to the margin of the radula 
and ^^hicll terminates in a thickened knob-like end, 

LitUraJs long, slender, and curved, with numerous small 
eusph, which in the outer one arc difficult to resolve. The 
inn(‘r lateuil is more sharply curved at the point where the 
eus[)S eease ; in the outer one the curve is far more symme- 
trical throughout. 

Formula: + 

Pohidesfrina Jenki nsL 

lladula measuring 86-95 x 20 /i and having 60-70 rows of 
seven teeth each. 

Midian tooth bearing 9, or sometimes even 11, cusps, of 
which the coulnil one is about one third the width of the 
crest, 'i'his last is less concave in outline than in P, venirosa. 
Basal denticles four on either side, ATry conspicuous. 

Adincdfan tootli bearing 9-1 J cusps, inclined inwards, but 
slightly less HO than in the preceding species ; in other respects 
it is very similar. 

J^iU rnh long and slender, nearly straight in the shank, and 
sliarjily curved at the free end. Cusps numerous and easily 
visible. 

Formula', - 4 - ^ 


liVII . — Ohservationa on two rare Prttiah Nudiliranchs 
(T^manotus gemek Veran^f and Ilancockia eudactylota, 
Qoaae), By r , W. Gamble, B.Sc., Assistant to the Beyer 
Professor of Zoology, Owens College, Manchester. 

[Plate XVIT. j 

While working last summer at the Plymouth Laboratory of 
the Marine Biological Association I obtained a single speci- 
men of each of these species during successive weeks from 
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t1i6 same part of Plymonth Sound, Finding that ray Loma-- 
notus possessed eertain peculiarities of which I coulu find no 
adequate description or figures, and that Hancocicia had only 
been taken on one previous occasion on the British coasts (by 
Mr. A. K, Hunt in Tor Bay. 1877), I observed and drew 
the living animals with the lollowlng results. 

Lomfmotus geneiy Verany. (Pb XVII. ti^s. 1 and 2.) 

Spoeirnenw refi'rable to this species have been taken from 
time to time on our coasts. Mr. Garstang, in his n*cent 
repoit lias collected these cases and added a nunibiT which 
liavc occuned at Plymoitth. The following description of 
my own specimen agiocs closely in certain points, such as 
size, colour, and general stiucture, witii that of his two dark 
individuals t* 

Length half an inch. 

Colour dark brown, with irregular yellowish spots; the 
papillfc each with a dark band below a white tip. The general 
tint agreed closely with that of the J^uens on wdiich 1 found it 
after being dredged, and upon which it lived in captivity. 

Oral veil with two prominent processes on each side, tlie 
outer ones being the larger. Kninophores retractile within 
calyx-like sheaths, clavate, laminated at live base, with smooth 
truncate tips. Sheath-margins each produced into five 
papillflB of very definite shape wdien expanded. These 
paj»illa', like tliosc of the oral veil and pieurojiodium, are 
capable of contraction ami <blatation. Pleuropodium con- 
sisting of four wcll-maikcd lobes on each side. The centre 
of each lobe is dorsal and chuse to the middle lino. It is 
marked by the large dorsal papilla. The sides of the lobe 
extend anteriorly and posteriorly in a ventral direction, 
enclosing a slightly concave area, and bearing papillra. 
Posteriorly the lobes bt'coine slightly irregular and meet on 
the dorsal surface. Foot slender, produced anteriorly into 
recurved iirgccsHes. Genital aperture beneath and slightly in 
front of the fast large dorsal papilla of the right side. Anua 
beneath the second. 

My attention was first drawn to the clmracteristic form and 
changes of shape asBumed by the dorsal papillce. These 
changes consisted of contraction from an extended definite 
shape to a more or less bulbous triangular one. So far as £ 

• Complete Ust of Plymouth Upiflthubraaohs,*’ Joum. Mar. Biol. 
Assoc, (n. s.) i. no. 4. 

t ** Keport cm Nudibrimehs of Plymouth Sound,” Joura. Mar. Hoi. 
Ajwoc. t li. im, p. 1«7. 
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am aware none of the terms used by previous authors on this 
subject do justice to the form of the extended pleuropodial 
papilla. TJie interest of the matter is increased by the fact 
that the ti])H of the calyx-slieatli ” have the same power of 
contractility, and that their extended form afp*eeswith that of 
the doiaal jmpilla}. The velar processes also when extended 
are of a very definite shape (see figs. 1 and 2). 

On gently touching the centre of the riglit aide of the 
animal with a clean sable brush three events occurred almost 


simultaneously ; the rhinophores previously expanded were 
sharply utracted within tlieir sheaths; the velar processea 
^\erc extended ; and the dorsal papillae of the right side, espe- 
cially those near the point of tne brush, were erected from a 
]ue\iously oblicjue the large papillas markedly 

diieeting their wliitish tips towards the brush. Tlie cficct 
might be almost said to be bristling.*’ The papilla) of the 
lelt side were only feebly affected. On repeating the experi- 
ment at different points 1 found that when tlie stimulus is 
applied just behind the rhinophoral sheath the large postero- 
external sheath-papilla directed its tip obliquely backwards 
tovaids the point of attack, the first primary pleuropodial 
papilla d beet in g its tip foiviards. Be veral times I observed 
a single fully-expanaed papilla move independently in an 
oblique ]>lane from an anteiioily direetid position to a poste- 
riorly directed one. The election” and movement of the 
jiapilla* is brought about in the same way by natural stimuli. 
Tliesc movements led me to suspi'ct the presence of cnido- 
eysts. Tn spit<^, however, of the examination of the living 
animal and of sections of young specimens inch long (for 
the use of wliich, together with help in maiiy ways, £ am 
indebted to my friend Mr. Walter Garstang), I have hitherto 
been unsuccessful ; indeed Bergh in his description of the 
genus, has stated ‘‘ cnidoeysta) nullco ” as a diagnostic cha- 
racter. 


On some occasions I observed the peculiar lashing move- 
ments of the w’liole body already noticed by Mr. Garstang t* 
Thus, on pushing the animal laterally with a brush until its 
foothold gave way, it bent upon itself and executed a series 
of veiy vigorous B-shaped movements from side to side, the 
vciitiaf surface of the foot being kept at about the same 
jiosition on the surface of the water, the rest of the body 
inverted dow^jwards. On another occasion it voluntarily 


* “ Die (’’ladobepatischcn Nudibranchien,” Zool. Jahrbuohor. Bd. v. 
( 1890 ). ' 

t First lleport o» budibrancbe of Plymouth Sound, Joum Mar. 
Biol. Assoc, (n. s.) L h. 1889, p. 189. ' 
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loosened Its hold of tho side of the glass vessel and progressed 
slightly by means of these contractions. Again,’ after 
floating foot upwards for some time, it would wriggle to the 
bottom and immediately gain a footing. 

My specimen was quiet during the day. In the morning 
I found that it had crawled out of the dish where it had been 
placed overnight. This was done constantly, and indicates 
noctunial habits. During the three weeks that I kept my 
specimen no spawn was deposited ; hence probably it was 
immature. 

As regards tlie significance of these observations. Con- 
tinual changes of form in the pleuropodial papillse during life 
have been noticed by Dr. Norman in his species, L, Hancocki*, 
The complete* similarity, however, botli in characteristic 
form and power of coordinative movement possessed by these 
])apilltT in common with tliose of the “ calyx-shcath appa- 
rently escaped him, and is an additional argument in favour 
of the view advanced by Mr. Oarstang tj that such sheallia 
contain a pleuropodial element.” 


llancochia evdactylota^ Gosse. (PI. XVII. fig. 3.) 

A specimen of this species was dredged last summer (1891) 
on Ihiehseria in Plymouth Hound, as I have already recorded 
Mr. Hunt, tlie original discoverer of this form, dredged the 
only ])revious Biitish specimen on the same Alga in Tor Bay 
in 1877. This was described by Mr. Gosse § under the name 
Jiancockia cuductyhta. In 1886 Prof, Trincheee, apparently 
in ignorance of Gosse’s papet, <lcscnbed (^Miiccrche Anato- 
iniche sul Generc Govia ” ||, 1886) four specimens dredged 
near Naples, defining them as two species of a new genus, 
Govia rubra and G. turidis. Although the internal anatomy 
of JIancockia is unknown, it seems probable that the genera 
Oovta and Hancockta will be united, as indeed has been done 
by Dr. Norman in his ^‘Kevision” (this Journal, vol. vi. 
1 890, pp. 79, 80) . Carus (* Prodromus Fauneo Mediterranem,’ 
vol. ii. pt. 1, p, 208) writes the genus (?ovta, Tiinch., adding 
in brackets [Iluncockia^ Gosse). 

The Plymouth specimen was about a quarter of an inch in 

• Norman, Ann. & Msg. Nat. Hist. 1877, xx. p. 818. 

t Oomplote List of Opisibohranchs at Plymouth/’ Joum. Mar. Biol. 
Att<K3. |b. s.) L no. 4, p. 

f Oocttcrenco of Mmcochia at Plymouth,” ibid, (u. s.) voL ii. 
no. 2, p. 193. 

{ Ann. k Maa. Nat, Hist, aor, 4, vol. xx. 1877, p, 816, 

It Mom. dalla K. Aoc. dalle Be. dell^ Instituto di Bolo^;na, ser. 6, vol. vii. 
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On two taro British NuoKiranehs. 


length when expanded* This is only half the leng^tfa of 
Mr. Hunt’s specimen. Colour a purpliKli-rose, yeiy similar 
to the l)(^te»mria on which it lived, u’oo much sti*ess should 
not be kid on this point, however, since Mr. Hunt’s exf^ple, 
although apparently found on the same weed was olive in 
colour. The mid-dorsal and lateral lines of the u^r surface 
daiker. The ej)idermi8 of the upper surface is of a bluish- 
green hue, as Gosse has already noticed (loc* ciU p* 317), 
On the slieaths of the rhinophores arc scattered bluish -white 
spots; semilunar markings of the same kind occurred at the 
base of tlu» plcuro]>odial lobes (compare Trinchesek figui*e of 
Govia ruhra). Body widest behind the head, gradually 
tapering posteriorly. Head with an oral veil bearing four 
papilla’ on each side, the second anterior one being the 
largest. These papilla 3 were constantly changing their shape 
duiing life, as Gosse and Trinchese have recoraed. lihiiio- 
phoral sheaths er<‘ct, cylindrical, the margin subdivided into 
about ten rounded projections. This agrees closely with the 
figure and description of the sheaths of Govia viridis. Those 
of G* ruhra, on the other hand, have plain margins. Ithino- 
phores with a rounded, bulbous, laminated base, terminating 
above in a smooth columnar tip. Weuropodium produced 
into four lobes on the right and five on the left, the fifth 
being rudimentary. Tlic first pair of lobes are opposite, the 
rest g:radually becoming alternate, as in Trinchosos figure of 
Govia rubra. Each lobe is concave externally and is com- 
posed ot seven papillae, one being dorsal and median, three 
anterior, and throe posterior. The foot h rounded anteriorly, 
posteriorly it ends in a slightly bifid tail, os in Govia (Trin- 
cliese, he, ciU p. 183 and my fig. 1). Tlio anal papilla vciy 
small, cylindrical, situated halfway between the first and 
second lobes of the right side. Genital opening near dorsal 
surface between tlie rninophore and the nrst dorsal lobe of 
the right side. 

In the appended table I have compared the different speci- 
mens of liancochia and Govia, Altnough they all agree in 
main points, no two individuals do so in detail. 


Qoaso, too, dU p. 8J6, noto. 
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On two rare BrMeA Nudih^anche* 


Our knowledge of the internal anatomy of these forms is 
limited to the preliminary paper by Prof. Trinchese before 
referred to» The cutting-edge of the jaw is short and armed 
with a single scries of 1^16 teeth, the first two or throe of 
which are simple, the rest set with extremely fine tubercles, 
liadula triacriate ; the teeth of the median row with lateral 
denti(‘lcfi ; tlie lateral teeth broad, unarmed quasi omnino 
illi Oalvinarum similis,” Bcrgh *). Salivary glands large. 
Liver dift'iise, with anterior and posterior branches, the latter 
supplying tlie dorsal mpillse. The nervous system similar to 
that of JliiolidiideB. Eyes well developed. Otocysts with a 
single otolith. Penis unarmed. The spermatozoa similar to 
those of JJ^jolidiidas. IJancochtfh apj)car8 to be mature when 
about lialf an inch in length. Trinchese describes ripe gene- 
rative products at this stage, and Qosse has figured and 
described the spawn deposited by a specimen of this size. 
The ribbon was in the form of two complete figure-of-eight 
coils, the ova being irregularly scattered. My specimen was 
only a quarter of an incli long, and during the fortnight that 
1 kept it no spaw'n was shed. 

1 stimulated Jlancockla to see if the dorsal papillm would 
respond, as they do in J^manotus ; no effect, however, fol- 
lowed. The presence of cnidocysts in the genus described 
by Trinchese as occurring at the tips of the pleuropodial lobes 
(Joe. cit. pp. 186, 189, and plate, figs. 8 and 14) makes its 
behaviour contrast still more with that of Lomanotus. 

While gliding over the bottom of the vessel in which it 
lived it would sometimes stop, raise the anterior part of the 
body, and, wdth the velar tentacles and the rhinophoros well 
expanded, it would sway from side to side. In a short time 
the action ceased and the animal went straight to the Deles* 
seria on which it lived. Unfortunately I made no expert* 
ments to ascertain whether Uancockia responds to shadows as 
stimuli. Tlio large eyes noted by Trinchese would be in 
favour of such reaction. Uermesa htjida^ which lives on 
DelesBeriuj and certain KoUds have been sholvn by Mr. Gar- 
stang to respond t* 

As regards the systematic position of Hanooekia, Gosse 
placed it in the Tritoniidea ; Trinchese, Bergh, Norman 
and Carus place it in the Dotonidee j Berch, however, adding: 
^ Bei der Fonnulirung der Gharaktere der Dotoniden ist auf 

• <'Die Olodoh^atischen Nudibranchien/^ Zool. Jahrb. v. p. 63. 

t Garalang, ‘^Completes Li»t of Plymouth Opiatbobranchs,’’ Joum. 
Mar. Biol. Aaaoc. (n. h.^ i. an. 4, p. 423. 

1 Keviflion of British Molliwcn,” Ann. & Mag. N, H. vol. vi 18t)0. 
p.79. ' 
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die Hancockten oder Govien keine BUcksicht genommon, 
wcil die Btellung dieser mcrkwiirdigen, gleichsam mehrere 
Familien verbindenden Gattung, bei der bieherigen nur 
vorlttufigcn Unterauchung TrincUesc^s, nocli ganz utiBicher 
ist.^’ 1 will only allude here to one view implied rather than 
expreflaed by Mr. Garstang He compared a lobe of the 
pleuropodium of Uancockia with one of the four arcuate lobea 
of the raised curtain forming the pleuropodium in Loma^ 
notus. The side view which 1 give of the latter genua shows 
that the lobes are distinct and that the breaks occur between 
the segments having the large dorsal papillas as their centres 
(PI. XVII. lig. 2). 


EXPLANATION OF PLATE XVII. 

Fig, 1. Plyraontb spooimen of Lomanotw gmch Ver., aoenfrom the dorsal 
flurfaco. X 6 . The pantile^ arc oxtondod. 

Fig, 2, The same, from the right aide. X 0. Papillae about f ex- 
panded. fif genital papilla; 5, anal ])npilla. These were in- 
serted from the pro^-en ed specimen. 

Fig. 8. Plymouth specimen of Uancockia cndaciglota^ Goaa6^ from dorsal 
surface. X 14. In this view only three paplllao of each pleuro- 
podial lobe shown. 


LVIII. — On two new CmtraU African Antelopes obtained hy 
Mr. F. J. Jackson. By Oldfiklp Thomas. 

By the kindness of Messrs. Bowland Ward and Co., of 
Piccadilly, 1 have bt‘en entrusted with the examination of the 
skulls and scalps of two antelopes, a Ilartebeest and a Wilde- 
beest, sent home by the well-known explorer and naturalist 
Mr. F. J. Jackson. 

Although probably in neither case, as will bo seen below, 
are these specimens absolutely the first of their respective 
forms which have been sent to Europe, both seem to require 
new names, the one specilic and the other subspecific. 

Firstly, with regard to the Hartebeest. In 1859 Mr. Peth- 
erick sent home from the Bahr el Gazal several heads of 
both sexes of a Hartebeest referred by Dr, Gray t to Alce^- 
liwhiis buMiSf but of which a female skull, the only remnant 
of the series now in the British Museum, appears to belong to 
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tb© cooflMa type, with V-shaped horns* Another similar 
Bpeoimen from tlie Bahr el Gazal, also female, was sent ^ 
the Museum in 1884 by Mr* F. Bolindorff* Noticing their 
relationship to B. cauma^ about a year ago 1 made many 
endeavours to find out wlmt had become of Petherick’s male 
specimens or to get hold of another, but without avail. That 
a caumuAike species occurred in this region was clear, for 
Ileugliii * also speaks of the occurrence on the White Nile 
of a Ilarteboest which scheint mit A. oaama ausamraen- 
zufallen,” and it was therefore with much pleasure that in 
Mr. Jackson’s hartebeest I rtscognized a species very possibly 
identical with that observed by Petherick, Heuglin, and 
Bolindorjff. At the same time it must be said that while the 
horns of Petherick and BohndorjBT’s specimens correspond 
with small and slender female caama horns, those of Mr* Jack- 
son’s skull eq^ual or exceed in size tlie very largest male 
caama horns tnat I have seen* Male specimens, with skins, 
from the Upper Nile are therefore needed to confirm or upset 
this identification* 

1 proi>ose to call the species 

Buialta Jaokaont\ sp. n. 

Similar in essential characters, in size and proportion of 
skull, and in the curves and diiection of the norns to the 
South-African 7^, canma^ but distinguished by the uniform 
pale colour of the face, which matches that of 77. tora and is 
entiicly without any trace of the black frontal and nasal 
patches characteristic of that species. Hair of nasal region 
reversed Ufnvards for only about 4 or 4^ inches from the 
hairy point between the nostrils f. 

i/ai. Country between Lake Victoria Nyanza and Lake 
Naivasha. Its noithward range depends on the conwtness 
of my identification of Heuglin’s and Pctherick’s animals with 
it, and this must of course remain doubtful until farther 
information is obtained. 

• N.O.-Afr. ii. p. 12« (]R77\ 

t The extent or the re\ eraea hair on the face seems to be clmraoter* 
istic of the different species of the genus. Thus it extends up to between 
the eyes in Ii, caama, ot even to the horns, while in Ji, imtjor, tora, and 
Cokfi it is confined to about t j or 2 inches on the tip of the mmi/le. In 
Ji, Ltchtentjeini it is reversed on the nasal region, points downward on 
the anterior frontal, and is then again reversed up to the base of the 
home. No doubt larger series than T have been able to examine tnll 
show these chiiractcrs to be more or less variable ; but the species are all 
so closely allied to one another that any characters which may help to 
separate thorn are worthy of mention. 
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The following is an extract from Mr. Jackson’s letter to 
Messrs. Ward and Co. ; and his remarks being quite borne 
out by an examination of the specimen, I feel myself at liberty 
to publish them : — 

I do not think it is likely to extend further south, but of 
course it may extend to the Cape for what wo know ; if it is 
Alc^laphua caama it may do so, but I am inclined to doubt 
its being the same as the S. African animal. I seem to have 
an idea that the one at the British Museum is very much 
darker and the horns different, but this is only from memory, 
and I cannot be sure. Up north all along the top of the 
Elgeyo Escarpment (continuation of Mau) into Turqucl to 
the north and north-east of Mount Elgon it is very common, 
and takes the place of A. GolasL Kouiid Baringo it is fairly 
plentiful, but some mai’ches south of Njemis the A, Cokei 
takes its place.” 

While the presence or absence of tlie face-markings is in 
this group, owing to its constancy m the adult, a very good 
character^ the distinction of this species rests largely on 
1^‘ographical considcratious. Tlic true B. caama is purely 
Douth African and its range is absolutely shut off from that 
of 7?. Jacksoni first by B. Ltohtenefcini, wliich covers all the 
Zambesi region and Nyassaland, and then further north by 
//. Cokeif these two species being members of totally different 
groups of the genus, and neither of them at all closely allied 
either to Ji. caama or to JB, Jacksoni, 

The following are the measurements of the typical skull 
of B, Jadcsoni ; — 

Basal length 406 millim., greatest breadth 140, length of 
nasal bones li$20; profile, length from tip of nasals to top of 
frontal crest between horns 450. Distance from tip of horn 
to end of muzzle in a straight lino 888 (s=:35 in.}. 

Horns : greatest length round curves in fi'ont 628 ; circum- 
ference at base 305 (^12 in.) ; distance from tip to tip 220. 

It is with great pleasure th^ 1 connect with this magnificent 
new antelope the name of Mr. Jackson, whose discoveries, 
both zoological and geographical, in the region which it 
inhabits have rendered liis iinme familiar to all interested in 
our East-African possessions. 

The second antelope, the Wildebeest or Brindled Gnu. is 
one which is likewise allied to a 8outh*^AfriGan species, but 

s Selous (P. Z* B. 1881, p. 768) savs, It does not extend Its range 
nortliwurd or the saltpaus near the Botletlie Uiver . . . and is utfimown 
iu the Mstabelo and Maabuua oountrlea/* 
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although Its differential characters are of almost as impor- 
tant a nature as in the case of the Hartebcest, there is no 
interruption in the range^ and therefore, as intermediate 
specimens will certainly 1^ found, 1 propose only to make a 
subspecies of it. 

It may be called 


Connochcptes iaunntui dlbojuhatuBy subsp. n. 

Distinguished from 0. taurinus t^picua by the lon^ mane 
which runs along the centre of the throat being white instead 
of black, including the tufts on each side of the angles of the 
lower jaw. Coloration in other respects the same. 

Skull somewhat shorter, ospecially in the muzzle, and 
the anteorbital def)rc8sions more strongly marked. llorns 
directed somewhat downwards on each side instead of hori- 
zontally outwards, and their bases much more expanded and 
with prominent bosses on their upper aspects. 

Measurements of the typical skull ; — 

Basal length 430 iiiilUm., greatest breadth 198 ; occiput to 
nasal tip 42b; nasals, length 215. 

Homs*; greatest length round curve behind 494 (sslO^ 
in.) ; greatest circumference at base 842 (sstl3J) ; greatest 
spread, measured to the outei side of the horns, G52 (=25j) : 
tip to tip 414 (sslO^); tip to tip round outer curve and 
across forehead 1180 { =* 46| ) . 

I/ab. Uganda (F, J. JcuJcaon)* 

Although 1 have taken Mr. Jackson’s One example as the 
type of this new subspecies, 1 believe it will bo found that 
many of the East -African specimens hitherto considered to 
be the common form really belong to it. Certainly several 
Kiliina-njaro heads that 1 have seen have white throat-manes, 
while the South -African speciuious invariably have black 
ones. In fact it seems prc^able that, just as the recently 
described Oryai callotisy with its long black ear-tufts, repre- 
sents in East Africa the O, gazella and O, heiaay bo C7. iauri-> 
nua albojuhatua represents throughout that region the typical 
black-throated race. Where the two forms, if at all,* pass 
into one another remains to be seen J but it is evident that 
they are certainly different geographical races, and ought to 
have different names accordingly. 

* All these measurements are vfary ditHcult to take with any exactness, 
luid probably no two observers would make thorn precisely the same. 
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^ lAJi.^Deacri^ttons of neto Genera and Sped&n (yf^yteXxAm 

contained in the Britiah-^Mmeam Cotleotion^ lay W* 
Wareen, M.A., F.E.S. 

[Continued from p. 802 .] 

Tanaophyba, gen. nov. 

Fore wings elongate, broadening towards the apex ; costa 
convex; a{>ex blunt; hind margin curved, oblique. Hind 
wings rather narrow; hind margin slightly curved. Palpi 
porrcct, rostriform ; tongue present ; anteimm simple tii both 
sexes ; distinguished by a scaleless patcli in the male fore 
wing ; on leaving the coll the last two aubcovstal nervulcs are 
slightly curved downwards for half the distance between tlie 
end of the cell and the hind margin, and the whole of the 
space between them is without scales and diaphanous. 

Type T. adomatalta^ Warr. 

Tanaophyaa adornatalisy sp, n. 

Fore wings bright yellow, brownish along the costa, espe- 
cially towards the base ; an indistinct obliquely curved first 
line near the base and another exterior of the ordinary shape ; 
a small dot in tlie coll near the first line and a laiger one at 
the endU>f the cell. Hind wings like fore wings, witli the 
exterior line repeated; fringes of both wings concolorous. 
Head, thorax, and abdomen all yellow. Underside whiter. 

Expanse of wines, $ 32, S 24 millim. 

A ]|^ir from S. Paolo in the British- Museum Collection. 

Diacmb, gen. nov. 

Fore wings with costa straight till just before apex, where 
it is strongly curved ; hind margin oblique, slightly indented 
beneath apex, so that the wings appear submlcatc. Hind 
wings also bluntly subfalcate; the amd margin in the male 
cut off nearly straight from inner to anal an^e ; fore wings 
in male longer and narrower than in female, but not so exag- 
geratedly as in Stenephyea^ Led. Antennas in male finefy 
pubescent; labial palpi short, blunt, porrect; abdomen of 
male with two small lateral Ian-shaped tufts of erect scales 
on either side of the penultimate segment. 

Type J). phylKaalla {Samoa), Wlk. xix. p. 936. 

Ann^ tb UiaU Ser. 6. FW. ix. 29 



380 


Mr. W. Warren on now 


PeSSOCOSMA, Meyr, 

Type R Malts, Wlk., Meyr. Tr. E. S. 1884, p, 801. 


Pesaoooama suffusalis, sp. n. 

Fore wings sandy ochrcous, the lines dark brown, broadly 
edged with white, and not reaching either margin ; the cxte* 
rior, starting below the costa, is represented by six dark 
intraneural spots, preceded by a broadish, and followed by a 
narrow, white apace, and ends in a larger white spot in the 
middle of the inner margin, immediately nn<lei*neatli the reni- 
form stigma, which is narrow, dark*margined, and witli a 
white centre; fringes chequered, dark and light. Hind 
wings white, with a saiidy-colouretl margitial band, which is 
broadest at the inner angle and is preceded by a sinuous 
brown submarginal line ; towards the base are three round 
dark-edged spots filled in with sandy ochreous, the two nearer 
the base, of the same size and small, the third, nearer the 
centre, much larger. Head, thorax, and abdomen sandy. 
Underside like upper, with the markings more distinct In 
one of the examples the markings arc almost entirely lost in 
the sandy suffusion. 

Expanse of wings 24 millim. 

Two males from Goya and Pernambuco respectively, 
Niphoorapta, gen. nov. 

Fore wings with costa straight^ slightly indented in the 
middle ; apex blunt ; hind margin rounded. Labial palpi 

f iorrect, roughly haired, the joints indistinguishable ; maxu« 
ary absent ; tongue slight ; head rough ; antenna? (female) 
filifonn, annulated; ocelli present; markings, two dark 
transverse lines and three large stigmata ; second line 
followed by a scries of white lunules ; costa with four sub- 
apical dark dashes, as in Udea and its allies. 

Type N, albiguttalls iEpiohrontHtis^i), Warr. Tr. E. S- 
1889, p. 289. 


ApiiY'fociiaos, Meyr, 

Type A. lueuaalig, Wlk., Meyr. Tr. E. S. 1884, p. 320. 

Aphytocerog nigroUngalig, sp. n. 

Fore wings satiny white, towards tlic base and along the 
inner margin suffused with black-brown, most intensely near 
the base ; first line thick, curved, partly obscured by the 
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atiflfiLiftion ; exterior line thin and interrupted from the ooata 
as far as the radial| thence to near the anal angle forming a 
broad black streak, preceded at its lower end by two parallel 
brown-black streaks running at right angles to it, the upper 
one the finer of the two, from below the roniform stigma to 
tlie anal angle : orbicular stigma oval, reniforra kidney-riiaped, 
both distinct, filled up with yellowish, the reniform with a 
smaller flat oval attached to it at the top ; a cloudy, fuscous, 
subinarginal line, most distinct towards the costa, where it is 
formed by roundish wedge-shaped markings ; fringes white, 
with a black dot at the end of each vein. Hind wings white, 
with a thick mass of blackish scales close to the base, a yellow, 
dark-edged, ocelloid, discal spot, and a blackish submarginal 
line, more or less interrupted in the middle, visible as a thin 
curved lino from the costa, and becoming a thick black blotch 
near the anal angle ; the apex also with a blackish blotch ; 
fringes as in fore wings, but with an indistinct small blackish 
dot in the fritigc beyond each basal dot. Head, thorax, and 
abdomen more or less covered with intense black-brown 
scales ; palpi and antennao brownish. Underside of abdomen 
and legs whitish ; underside of wings like upper. 

Expanse of wings 34 mitlinu 

(Juo female from Goya. 


Aph^toceros longipalp%$^ sp, n. 

Fore wings white, with the base and inner margin suffused 
with dark tawny fuscous, leaving, however, the veins paler ; 
first lino fine, brown^ curved, separated from the basal blotch 
by a narrow white interspace ; exterior lino brown, double, 
toe outer fainter than the inner portion, starting from costa 
close before the apex and rutming straiglit os far as the second 
median nervule, where it is slightly elbowed externally, then 
running inwards between the first and second median nervules 
to toucli the base of the reniform stigma, where it again 
curves round and is lost in the auffusiou of the inner margin ; 
reniform stigma oblique, quadrangular, yellowish, wiUi fine 
dark edges ; fringe white, llind wings white, with a largo 
discal spot, ycllow-ccntred and broadly edged with brown ; a 
Wown submarginal line, which forms a deep sinus inwardly 
in the middle, so as to touch the discal spot, and is followed 
by an indistinct fuscous shade ; two lines of more or loss erect 
dark scales from the base, one along die median vein, the 
other broader, near the interior margin. Head, face, and 
thorax white ; abdomen more suffused with brown-black ; 
palpi and anteunse brown. Underside like upper, with 
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markings showing through^ and aix additional roand dark 
fascons spot at the anal angle of hind wing. 

Expanse of ings 27 millim. 

One female from the Transvaal. 

This species differs from the rest of the genus in tlie sha^ 
and length of tlic labial palpi, which are thin, divaricate, the 
second and third joints each as long as the width of the head. 

Didymostoma, gen. nov. 

Characterized especially by the labial palpi, which are 
apparently double, the ordinary second ioint erect in front of 
face, the terminal porrect, straight; from the base of the 
s( rond is porrected a tuft resembling the terminal joint ; 
maxillary invisible ; ocelli (?) ; tongue strongly developed ; 
antennas (of male) laminated and pubescent beneath, some* 
what contorted, and slightly thickened shortly above the 
base. Wings hyaline, with brown patches; fore wing slightly 
falcate and ^bowed above anal angle. 

Type D, euphranoralts {lioty8)y Wlk. xix. p. 1004. 

Dichotis, gen. nov. 

Fore wings long and narrow, like Noorda^ Wlk., with costa 
nearly straight ; hind margin vertical, except lower third, 
which is rather sliarply oblique. Labial palpi poiTOCt. not so 
long as in JNoorda ; maxillary erect, divan v^itey witli apex 
bioadcr; tongue present; ocelli small; antennes (female) 
simple ; scaling rather thin. Fore wing with traces of two 
darker lines and a stigma. Hind wings white, semitrans- 
parent, without markings. 

Type D, Un&raUa (ijvtuff)y Led. W. E. M. vii. pp. 370, 
462, pi. viii. fig. 10. 


Ebulka, Guen. 

Type U. orooealit, Tr., Guen. D. & P, p. 369 ; Moore, 
Ceyl. iii. p. 346. 

Ebulea Jumipennia, sp. n. 

Near Gn., but smaller ; with fore wing narrower, 
more vinous-coloured, as far as can be made out from the 
two rubbed examples in the Walsingham Collection; the 
direction of the first line is more oblique: mainly distin- 
^ished by the hind wings, which are wholly sufiused with 
dark fuscous hairy scales. 

California, two females. 
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Ehu?ea (?) iframinea, sp. n 

Fore winff straw-colour, irregularly dusted with tawny- 
coloured scaTes, more especially at the base and along the 
hind margin ; first line tawny, strongly curved outwards, 
oblique ; second line, tawny fuscous, makes a large outward 
curve, and then approximates to the first line on the inner 
margin; orbicular and reniform stigmata slightly darker, 
ed|rea finely with brown ; fringe tawny at base. Hind wing 
whitish, without mai kings, with pale tawny fringe. Hea<Jj 
abdomen, and underside straw-colour ; outside of labial palpi 
tawny. 

Expanse of wings 20 millim. 

Two females from California. 


Ehuha (?) pulverulenUXy sp. n. 


Fore wings bone-colour, dusted with rusty or fuscous atoms, 
especially towards the hind margin ; first line blackish from 
one eighth of costa to one third of inner margin, slightly 
curved outwards ; second line from four fifths ot costa to four 


fifths of inner margin, starting from a black costal 8T)ot, 
running irregularly straight to above the anal angle, then 
turning abruptly base wards for a short distance, and again at 
right angles to the inner margin; in tlie disk before the 
elbow ot this line is an indistinct dark blotch ; fringe con- 
colorous, with a fine dark basal line. Hind wings sandy 
fuscous, without markings. Hoad, thorax, and abdomen all 
bone-colour. Underside sandy ochroous, with the exterior 
line visible in both wings and a datk dlscal spot in the hind 
wings. 

Expanse of wings 24 millim. 

Two females from Hharmsala. 


Ul>EA, Ouen. 

Type Uk ferrugalia^ HUb., Moore, Oeyl. iii. p. 849. 

Udea 9(d>ulo$alu^ sp. n. 

Foi‘e wings whitish ochreous, dusted with dull rust-colour, 
most thickly in the submarginal area and along the costa ; 
stigmata large and filled up with the same colour, united to 
the costal streak ; first line nardly visible, touching the inside 
of the orbicular stigma ; second, ferruginous, runs near to and 
nearly parallel with the^ hind margin, only making a small 
indentation above the inner mar^; four subapical costal 
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flaelies, dull fenuginous. Hind wing without markings, 
whitish ochreous. Head and abdomen the same* 

Expanse of wings 26 millim. 

Two females from Coquimbo. 

Udea indistinctalie^ sp. n. 

Foic wings pale grey, tinged 'with fawn-colour and sparsely 
duhtod with blackish atoms; lines and stigmata indistinctly 
daiker, t lie latter edged with black atoms; exterior line tliick, 
bluntly dcntieiihite ; central area of t^ing slightly paler than 
the rest; a lOW' of small diiik dots bcuoro the base of the 
fringes which liave a daiker medial lino. Hind wings dark 
ochreous, dusted with grey, with an indistinct dark discal 
spot and a subniarginal line, beyond which the vest of the 
wing is daiker ; outer half of fringes paler* Head, thorax, 
and abdomen cinereous fawn-colour. Underside whitish 
ochreous, dusted with darker, and all the markings very 
indistinct. 

Expanse of wings 26 millim. 

One female from the Sierra Nevada, N. America. 

Distinguished fiom others of the genus by the length and 
narrowmess of the fore wings, in which it resembles the other 
two American species Wlk., and helviumlie^ Wlk. 

Udea inhospitaUsy sp. n. 

Both wings dark glossy fuscous, with the usual markings 
just distinguishable. Head, thorax, abdomen, and fringes all 
concolorous. Underside very glossy, with the markings 
rather more distinct. 

Expanse of wings, ? 20, <? 18 millim. 

One female, two males, from Patagonia. 

Udea mgrtpunctataj sp, n. 

Fore wings dull fuscous; fiist line indistinct, curved; 
second line fine, black, consisting of stnall blunt denticula- 
tions, each follow^ed by a paler space ; a series of very minute 
black dots or points l>efore tbo fringes, which are concolorous 
with the win^ ; orbicular stigma small, indistinct ; reniform, 
black, conspicuous. Hind wings rather paler, wdthoui 
distinct markings* Underside paler, with the spots and lines 
dark and quite distinct* 

Expanse of wings 16 millim* 

One male from Callao* 

Distinguished ac once by the black reniform stigma. 
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CTBO]X>MtA^ Led. 

Tjrpc 0. pentadalis, liod. W. E. M. vii. p. 420. 

Cyholomta extcrris^ sp. n. 

Fore win^s gT®y» tin^d with ochreous. soarsel;^ scaled ; 
transverse lines dull white ; first at one thira, inclined out- 
ward to the median vein, wlicro it is bent slightly inwards, 
forming a slijyht angle, then running straight or slightly 
concave to the inner margin ; second line, at two thirds, forms 
an outward curve, nears the first line lielow the median, and 
then runs straight to the inner margin ; at the end of the cell 
an elongate white dot, representing the reniform stigma ; the 
second line starts from a short black dash on the costa, which 
is preceded by a lougiah and followed by a short white dash ; 
another long white dash before the apex ; fringes dark grey. 
W’ith two inconsiiicuous whitish dashes below the apex and 
one above the anal angle. Hind wings dull grey, without 
markings. Abdomen, head, &c. all dull grey. 

As large as C, Biccalia, 

Two male specimens from Lord Walsingham’s collection, 
from the west United States of America, but with no exact 
locality given. 


Pacuynoa, Led. 

Type P. thoosalis^ Wlk. xviii. p. 787 {Walkeri^ Led. W. 
E. M, vii. p, 391, pi. xiii. fig. 2). 

JPackynoa Umitataf sp. n. 

Liflfers from purpuralis^ Wlk., by its restricted dark 
markings and smaller size. Front wings pale yellow ; costa 
red-brown, with a red-brown protuberance embracing the 
reniform stigma and a second smaller one beyond ; the two 
not uniting to form a central band os in purpuralia^ and 
having no rosy margin ; base of both w ings rcd4)rown, much 
less in extent than in purpnralia^ ending in the hind wjing 
about halfway down the inner margin ; faint traces of two 
darker yello>v sinuate lines on both wings towards the hind 
margin. 

One male from Borneo* 


Ubmiscopw, Warr. 

Type £f, 8uffu$al%8j Wlk. {^S<>opula)y Warr. Ann. & Mag. 
I7at. Hist. 1890 (ii.), p. 478. 





' V 


eiw^rea, ffp^ |i« 

Wings fuscoas cinercouSi with only a pliiplidb #Wwt| 
wbicl) xs more apparent between the hind niargiti m^Q the 
outer line, where the wings are free from the^ numerous 
darker atonis with which the central and basal portions, before 
each liiu% are covered ; transverse lines dark brown, not rust- 
coloun*d; fringes entirely dark, with a very fine unintor*' 
lupted pale line at the base, preceded by an equally fine d^k 
line along the hind margin. In the hxnd wing the dark lino 
is slightly bent before the hind tnaxgin, which it reaches, 
indistinctly, at one third from the anal angle ; costal region 
of hind wing only sliglitly paler. Palpi dark fuscous, not 
rufous, UnderHide of both wings pale glossy cinereous, the 
linos and stigma showing through. 

Expanse of wings 22-26 niilltni. 

Two males from Japan. 


IJemtacopis expama^ sp. n. 

Fore wing glossy violet- fuscous, with an ochreous tinge 
toxvards the hind margin ; first line fine, oblique, at one third, 
sligljtly rust-coloured : second line much as in suffusaUsy dark 
bronn, somowdial indistinct, in conscquencti of the (larkcr 
suffusion on either side of it; stigma hardly visible; fringe 
dark fuscous violet, with a fine pale line at base, before which 
the hind margin is narrowly darker. Hind wing with the 
costal fourth clear pale ochreous ; the rest of the vring 
pinkish fuscous, the inner third decidedly paler than the 
middle, the line abbreviated, starting from the edge of the 
costal pale space and stopping short just before the hitid 
margin, where it is deflexed towards the anal angle parallel 
to the hind margin ; fringe as in fore wings. Head, face, 
and thorax puipliah fuscous ; abdomen cinereous. TTuderside 
of bot/i wings pale glossy ochreous, more or less sufFuaed with 
dull fuscous ; the stigma and second line showing darker. 

Expanse of wings 30 millim. 

One female from Dharmsala. 

BufiOTAKCHA, Meyr. 

Type i?. ounealia {B. otaaaioomia^ Meyr. Tr. E. S. 1884. 
p. 806 (neo Walk.)). 

BixotareJia tsunealisy sp. n. 

Fore wings pinkish ftiscous, slightly glossy j a pale Ifi men- 



yatbir eayUrdi faaam^ irnlgiitiiily edged on both sidea with 
pu^Illhf more oblique then ^t in B. eramcomia^ Walk.^ 
Mtm rniush narrower on the inner margin than on the costa ; 
apace before the hiad margin pale clear yellow, with a fine 
wk line from before the apea: round the hind mai^nj bejond 
which the fringes again are vellow. Hind wings with 
only the costa pale, the rest of the wing being dark luscoi^ ; 
fringe yellowisL Head, face, thorax:, and abdomen pinkish 
cinereous. Underside of abdomen whitish: pectus pale 
yellow ; palpi pale yellow, unspotted ; tibice all sotted altoi’* 
nately purplish and white. 

Expanse of wings 28 miUim« 

One female, Port Uarwiu. 

[To be coutinuod.] 


LX. — On the Anatomy and Embryology of the Phalangiidss. 

By VicTOK Faussij.k*. 

My Russian memoir has just api^eared, under the title 

Htudieii iiber die Entwickluiigsgqsehichte und Aimtomie 
der Aflerspiriuen (Plialaiigiidm)** (Albeit. Petersb, Natuif. 
Oesellschait^ Abt. Zoologie, Bd. xxii. Lief. 2 [Arbeit, aus 
dem aootoinisch. Kabinct d. Petersb. Universitlit]), and in 
order to render my pa{)er more readily accessible to readers 
abroad I ofier the following rimmS of the more important 
results of my invcstigatiotiH, some of which have already 
been published in two smaller provlsiotial communications f; 
1 shall at the same time refer to the figures which accom* 
pany my memoir. 

1. My researches W'ore conducted upon the ova of two 
species of Phalangium — Cerastoma oornuium. L., and Opilio 
Herbst. The ova of these diflEer rrom one another 
in the structure of the chorion and in certain conditions 
necessary for their development. The ova of 0. corntUum 
are of a yellowish colour, which is due to a multitude of 
yellw granules covering the chorion : in the case of Opilio 
porieiinuo the ^oriots possesses no yellow granules ana the 
ova are pare WbitCf Une oya of Oeraatoma oomulum, which 

* Traaslated from tbs 'Blologisobet Oentrolblatt/ xii. Bd. no. 1 (Jan. 

1«, 1802), up. 1-a 

f Bid. vsutiililb)* viii. 12 (1868}} Zool. Aoxdger, no* 853 (1891), 
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were laid in autumn^ at once commenced to develop at the 
temperature of an ordinary room, and within one and a half 
to two months the %vhole cycle of development was com- 
pleted, and the j'^oung animals emerged and throve^ perfectly 
well throughout the entire winter. The ova of Opilio pario^ 
iinm perished under the same conditions, and were capable of 
further development only after passing the winter in a normal 
state, wdien 1 placed tliein upon the ground. Besides these 
two sjHicies I also had a few ova of larger size belonging to 
a species w Inch 1 failed to determine. 

2. With regard to reagents, Flemming’s mixture gave the 
beet results, in addition to Perenyi’s fluid and sometimes (for 
the eailior stages) hot absolute alcohol. 1 did not study the 
formation of the segmentation nuclei. The earliest stages 
which I examined snowed the ovum divided up into a com- 
nact mass of cells ; in each of the large segments there lay a 
Jaige nucleus (Ti'af. i. figs. 0 and 7 of the llussiari memoir). 
The ovum consequently undergoes total segmentation and 
passes tlirough a morula stage. The first blastoderm (ecto- 
derm) cells split oft’ from the superficially situated blasto- 
meres, as is correctly described by Heuking^. The segmen- 
tation nuclei do not come to the surface of the ovum, but all 
remain within the blastomeres. In the Araneidsa, as may be 
gathered from the investigations of Morin total Bcgraen- 
iation also takes place and the ova pass through a blastula 
stage, liaving a large scgmenlation cavity. In Phalanaium 
a solid morula is fonned, and the ectoderm cells arc proauced 
by being split off, as it were, by delaraination. 

3. The entire ovum gradually becomes clothed with a 
layer of flat ectoderm cells, and thus passes into the bilaminar 
stage. After the formation of the ectoderm the inner egg- 
membrane (oolemma) becomes considerably thicker, so tnat 
two layers can bo distinctly distinguished in it, which, how- 
ever, arc closely apposed to one another and never separate. 
There is an evident secretion of cutieular substance oy the 
ectoderm cells, which gives rise to the formation of a kind of 
embryonic membrane ; yet this new culicular membrane does 
not form an independent envelope, but serves to thicken the 
oolemma. This subsequent secondary thickening of the 
metnhrana vitellina by the formation of a new culicular layer 
secreted fi-om tlm ectoderm is comparable to the formation of 

B Ilenking, Untersucbimgen uher die Entwickluiig der Phalsufliden.’' 
Zeitschrift f. wise. Zooluffie/dd Bd. ^ 

t Morin, '' Ueber die ISiitwickiung der Spinnen’^ (in Husaiau), ZeiU 
scbrift der Neurussisoben G^ieUschsft in Odessa, xiii. jBd. ( 1888 ). 
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that blaatedcrmic membrane which is produced from the 
blastoderm in many Crustacea (figs, 7 and 11). 

4. The germinal disk arises at one pole of the ovum by 
multiplication of the ectoderm cells. The newly formed 
lower layer of the primitive streak ropreaents the mesoderm, 
since the endoderm is differentiatea from the beginning. 
Among the cells of the lower layer n group is scfuirated off 
from the commencement, the cells of which are distinguished 
by their siase and peculiar appearance. The separation of 
this group of cells even prcceaes the formation of tlie primi- 
tive Mtreak ; as early as the time when the ectoderm clothes 
the ovum witli a cellular layer this group of cells already 
projects as a little cluster into the interior ol the ovum (figs. 9, 
10,* 11). This cluster lies, as is subsequently to be seen, in 
the posterior ])ortion, although not quite at the end, of the 
ventral streak, and consequently forms a local thickening of 
the ectoderm, which arises almost simultaneously with the 
mesoderm, and afterwards furnishes the gcrm-cells. 

5. 'I'lie nuclei of the large endoderm cells frequently 

auflfered from the effects of the reagents, and then appeared 
to be destitute of a membrane (fig. 8) ; but they wore well 
fixed by means of Fleraming’s fluid, and presented the 
appearance shown in figs. 7, 9, 11, 12, and 13. The nuclei, 
which are figured in llenking’s paper mentioned above, also 
seem to me (at least in some cases) to have suffered from the 
fixative fluids, and therefore to exhibit no membrane and no 
sharp oullines- Hiat which, for instance, he considers to he 
several nuclei in one cell {vide his fig. 37), 1 urn inclined to 
regard as being nucleoli of a large nucleus, the membrane of 
which is destroyed. At the time of the formation of the 
mesoderm the nuclei of the endoderm become considerably 
larger, so that in comparison with the cells of the germinal 
disk they appear quite gigantic. They possess a sharp con- 
tour end are very |)oor in chromatin ; almost the whole of 
the colourable sulj^tanco of the nucleus is concentrated in a 
nucleolus, which is very glistening and takes a deep stain. 
We often meet with figures which seem to point to amitotic 
nuclear division (fig. 18) ; it appears that this nuclear division 
is also followed by division of the cell (fig. 12). At any rate 
the endoderm cells never become multinuclear, and even cells 
with two nuclei arc rare. 1 succeeded in determining a 
similar characteristic nuclear structure in the endoderm (yolk- 
cells) of the Aranejidm also, in tlie earlier stages of their deve^ 
lopmentj ihia had not previously been described by any 
author figs. 14 and 15). In Araneidm and 

Phalangiidm there consequently occurs a fragmentation of the 
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nwhm in Ziegler^s ♦ sense ; the nuclei, however, do not lose 
their histogenetic property (see below)# The study of the 
fragmentation of the nuclei has led me to wonder whether it 
may not be that the so-called secondary mesoderm of the 
Crustacea {AstacuBj according to Reichenbach) represents no 
cellular elements, but nuclei in the state of fragmentation. 

6. The mesoderm is formed, as has been stated, from the 
ectoderm ; but during the first period of development a few 
elements of endodermic origin are also added to it ; these are 
large cells which split off from the endoderm cells (figs. 18 
and 16). A small number of them separate from the endo- 
derm cells lying peripherally immediately beneath the primi- 
tive streak, and arc soon indistinguishable from the cells of 
the latter ; for this reason I was unable to ascertain their 
subsequent fate. 

7. It has already been mentioned that the rudiment of the 
germ-cells appears in the ectoderm at a very early period and 

S heets into the interior of the ovum. In the earliest stages 
jrences in the germinal rudiment may already be perceived 
in certain ova. In some cases tlie rudiment consists of cells 
with large nuclei, but in others their nuclei do not differ much 
from those of the cells of the primitive streak. 'I'he first 
stage in the further development of the rudiment of the sexual 
organs consists in its separation from the ectoderm ; its cells 
become superficially covered by a layer of ordinary ectoderm 
cells (fig. 17). In somewhat later stages the rudiment of the 
sexual organs lies sunk in the abdominal nervous system 
(figs, 18 and 19) ; after the nervous system withdraws into 
the cephalothorax, however, the germinal rudiment remains 
in the abdomen behind the cephalothoracic ganglia, where it 
now appears between two layers of mesoderm, «. a# enclosed 
in the cadom (figs. 19, 20, and 21). In subsequent stages 
the germinal rudiment with the large nuclei considerably 
increases in sise, and after the emergence of the embryo serves 
to form the female generative organs (figs. 20, 22, 28, 27, 28, 
and 29). llxe germinal rudiment ox the second kind (that 
which consists of cells witli small nuclei) remains of iucon« 
siderable sise and becomes transformed into the male gcne« 

♦ Ziegler, Die Entetehung des Blutes bei Knocheufischembryoiien,'’ 
Arebiv t mikrosk. Anatomie, 80 Bd. While my memoir was in the 
moss there appeared the interestiiig papers of Ziegler on ^ Die lidlogiBche 
lledeutung der amitotischet] (direkten) Kemteilimg xm Tietreich,^ BIolo* 
gisches Cexitralblatt, xi. Bd. nos. 12 and 18 [Anu. Si, Mag, Nat. Hist, 
ser. 0, \ol. Tiii. Nov. 1801, The Biological Import of Amitotic (Direot) 
Nuclear Division in the Animal Kingdom,” pp. 862-880], and ^VemseL 
** Zur Beurteaung der amitotischen (^ktea) Kemteihmg/’ Aid. no. 18, 
of which I was unable to avail mysdf. 
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vittive orgcms (figs* 24^ 25. and 26). Daring the first two 
months of post-embryonic life the fartlier development of the 
female germinal rudiment and the transformation of the 
embryonic germ-coils into egg-cells can be easily traced ia 
jroung Phalangiidm (figs. 27 and 28). I did not succeed in 
investigating the final developiiicut of the male germinal 
Todiment ; in vOiing harvest-men the latter appeared as a 
tolerably small group of cells lying in tlie abdomen iramedu 
ately behind the nervous system, and, like the female rudi- 
ment, separated from the latter and from the body-wall b^ a 
layer of loose connective tissue (figs. 25 and 2d). In size 
tlie male rudiment is far inferior to the female during the same 
period of development. Those embryonic gorrainal rudiments 
form in the first place the commencement of the actual germ- 
glands, f. 0 . ovary or testis as the case may be ; other portions 
of the reproductive organs, male as well as female, are com- 
pletely wanting at the time when the young emerge, and 
their formation devolves entirely upon the post -embryonic 
development. The female as well as the male germinal 
rudiments arc enveloped in an extremely delicate inemhrana 
propria containing very small scattered nuclei. In Fhalan- 
ffium therefore there takes place a very early separation of 
the gorm-cclls. similar to what we find in Moina^ uhironomua^ 
and the Aphiclse. 

8. The endoderm cells preserve their general form and 
structure without any changes worthy of remark until the 
later stages of development ; they merely become somewhat 
smaller. But the fragmentation of the nuclei continues for 
only a limite<l period. When the nervous system begins to 
develop the nuclei of the endoderm cells have already lost 
the characteristic signs of fragmentation j they have now 
become smaller and^ no longer possess their former peculiar 
structure. The definitive formation of the mesenteron takes 
place quite at the end of the embryonic development, after 
the external form of the embryo is already complete, the 
nervous system concentrated in the cephalothorax, and the 
portions of the alimentary canal which are derived from the 
ectoderm (stomodmum and proctodwum) are fully developed. 
The viscerad layer of the mesoderm forms folds, which pene- 
trate deep into the yolk and divide it into separate masses 
(the sub^jjuent hepatic sacs). The central ^rtion of the 
yolk remains undivided and forms the actual mesenteron. 
At the close of the embryonic development the endoderm 
oelb appear to undergo a process of degeneration ; they lose 
their contour and the yolk-spherules lie at liberty j in some 
cases small roundish nuclei, which are sometimes amceboid 
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and sometimes larger, are found between them. At the 
periphery of the yolk, where the Bplanchnic layer of the 
rnesodertn adjoins it, there appears (oven l>ef()re its division 
into the future liepatic snesj a number of small i^lls with 
small round nuclei; these cells, which in all nrobability split 
off trom the large endoderm cells, settle down upon the 
vih'reral layer of tlie mcsodeim ana form the epithelium of 
the niesenleron. Thus it is not the endoderm cells themselves 
but their derivatives which give rise to the epithelium of the 
mid-gut (figs. «^1 and 32)* 

9* The coxal glands of an adult harvest-man consist of 
throe divisions : — (1) the inner cud is exf>anded in the form 
of a sac, and constitutes tlie terminal vesicle ; (2) the terminal 
vesicle narrows and passes into a very long convoluted tube, 
the tube of the coxal gland, whicli has long been known 
(Malpighian vessel) ; ("i) the tube empties itself into a large 
Ihin-wallcd sac (urinaiy bladder), wlueb opens to the exte- 
rior at the side in the ccpbalothorax, between the cox® of the 
third and fourth pairs of legs. The terminal vesicle of the 
coxal gland has hitherto never been dcscril)ed. It is situated 
in the cephalothorax as an elongated saccule, at the side of 
the ganglionic mass surrounding the oesophagus, at the base 
of the third pair of legs; at tliQ anteiior end the saccule 
bends downwards and somewhat inwards, runs a little way 
backwards, and terminates blindly near, and on the inside of, 
the external opening of the coxal gland (fig. 50, es'). In 
transverse sections we therefore see two lumina, one above 
the other (fig. 23, es^) ; but on scrutinizing a scries of 
sections w e can easily convince oursclvcss that both liuniua 
pass into one another anteriorly, while posteriorly the lower 
saccule (the doubled-down anterior end of the terminal 
vesicle) ends blindly and the upper one becomes narrower 
and passes into the tul>e (fig. /K), coa ^ ; fig. 34, ; 

fig. 35, coa ^) . This tube, at first excessively thin (figs. 50 
and 35, coa ^) , becomes graduallv wider, and passes into the 
long-known convoluted tube, the “ Malpighian vessel ” of 
Plateau, the true significance of which was first reoognissed 
by Loman *. I'he tube of the coxal gland forms a compli- 
cated coil, passes towards the dorsal side of the body, where 
it makes a loop running parallel with the heart, then returns 

* Plateau, ** Sur les phdnora^nefi de la digostion, etc. clioz les Phalan- 
wdea,’’ Hull. Acad. JBelg. 1870; Hoaslar, “Beitiage scur ADatomie der 
Fhalougideu,” ZciUclir. f. wisM. ZooL Bd. 84, 1882 ; Loman, Altea und 
Neiu‘B ulxr das Nepbridiiim (die (''oxaldruse) der Arac}midti|»y* Bndiv tut 
de IHerkdo. N. A. M. 14 Autb, 1888. Tho recent i»aper Iw sturany 

Hie Coxal druBcn dor Arachuoidon,’* Arch. Zool. Instlt, Wlcn, 9 Bd,, 
lb91) caiuo into my hatidn after my memoir waa quite finiehod. 
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towniitls the yentral aurfacci and opena into the urinarr sac 
(figs. 34, 86, and 50, cooj, cox^). The latter (figs. 38 j 34, 35, 
and 60 — £/S, O. ffS) extends a long way backwards into the 
alnlomen, while in front it stretclies oeyond the point of 
attachment of the third pair of legs ; with its anterior blind 
end it closely adjoins the bow-shaped bend of the terminal 
vesicle (fig, 60). Not far from its anterior end there issues 
from the urinary sac a tolerably narrow duct, which passes 
downwards and opens to the exterior between the coxaj of 
the third and fourth pairs of legs (Loman) (figs, 83, 50-— 
O. if/S), It was impossible to examine the histological 
structure of the terminal vesicle more closely, since this por- 
tion of the gland was found to be in a rather bad state of 
preservation in the preparations. The structure of the tube 
(figs. 37,88) did not exhibit any considerable deviations from 
the typical structure of coxal glands, ns, for instance, it has 
been clcscribcd by Lankester and others in Scorpio^ &c. The 
wall of the urinary sac (fig, 36, surface view) consists of a 
mtmbrana pronria with small and a pavement epithelium 
with large nuclei ; muscle-fibres were not found in it. The 
remainder of the chapter on the coxal glands is devoted to an 
analysis of the papers npon the coxal glands of the Arachnids, 
especially to a criticism of the views of Eisig*, according to 
wliich the coxal glands are homologous not witli the nephridia, 
but with the setes-forming glands (‘‘ Boi'steudriiscn ”) of the 
Annelids. I may sura up my own views as follows : — (a) the 
coxnl glands of Phal^tnaium consist of three divisions — ter- 
minal vesicle, tube, and urina^ sac ; (Z^) the same divisions 
are found in llic antennary glanus of the Crustacea tj (c) these 
three divisions are homologous witli the three portions of the 
nephridium of Pertpatus (and Annelids), with the funnel and 
terminal vesicle (m Pertpatus — in Annelids the adjoining 

! )ortiou of the ccnloine) , the tube, and the expansion of the 
atter at its distal end ; (<f) the coxal glands of LimuliM and 
Arachnids, as well as the excretory organ of the of 
Erynhia aescribed by Lebedinski and the antennary and 
sliclVglaudsof the Crustacea are homologous with the nephridia 
of Peripaim and Annelids : (e) Eisig^a hypotliesis as to the 
homology of the coxal glands of the Arachnids with the 

♦ Eislg, ** Die Oa^teUidea,^ Fauaa und Flora des Golfes von Noapel, 
xvi. Honcgrap'hie, 1887, i. p. 374eifiwy. 

t The ** nephn^^Htoneol iulc of the Dotsapode according to Weldon 
(Wddon,^ " The iienal Organs of certain Decapod Crustooea,’’ Quart. 
.Tounu Micr. Sci. 1891, vol, jcxxit.) probably corresponde to an extraor- 
dinarily developed urinary eao, 

J T^tcbedinsku Entwicklung von Erytf/fia spinffratutf' Zeiischrilt dcr 
NettruBsischen Naturf. Ges. in Odessa, lid. xvi., 1889 (in Huesian), 
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sninning-glandA of Peripatue and the Bet»*forming glands of 
tnc Anneuda proves to be untenable* 

10. Tlic cephalothoracic glands dcacribed hy Krohn are 
constituted in the final stages of development as two pyriform 
invaginations of the ectoderm at the side of the two eyes 
(figs. 40, 41, and 47, c.rfr.). In the ectoderm cells of the 
glands there commences at an early period the secretion and 
accumulation of a dark pigment which forms two black 
spots upon the surface of the embryo, which is still perfectly 
white } these spots arc visible like the eyes through tlie egg- 
membranes* Simultaneously with the glandular structure 
which have been described there exists in the embryo a pair 
of provisional organa of a glandular character. In Veraaloma 
cornutum these appear as two groups of large cells, lying 
one on each side in the ccphalothorax near the eyes. Exter- 
nally these cells are directly covered by the ectoderm, and 
tlicy appear to be separated from the body-cavity by a thin 
membrana propria* In addition to a large nucleus the cells 
of this organ enclose peculiar concretions, which take a deep 
stain from carmine. Although covered by the ectoderm these 
cells nevertheless j^oasesa a communication with the outer 
world by means of a special aperture, through which the 
concretions which are formed in them arc conveyed to the 
exterior. In the sections a compact mass of these excretions 

f enerally lies at this aperture (figs. 39, 40, 41, 44, and 45). 

n another undetermined species of Phalangium the glandular 
structure of this organ was even more pronounced* In this 
case it consisted of a tolerably large hemispherical complex 
of cells, which projected freeJy into the body-cavity and was 
attached to the ectoderm by a relatively smaller portion 
(figs. 42, 43, 46, and 47) ; the apices of the columnar and 
distinctly defined pyramidal cells of this organ met together 
in a point, while their broad bases formed a hemispherical 
surface. In each cell a large nucleus was situated not far 
from the base, while the excretoiy products were aocumulatcd 
nearer the apex. The external aperture of the gland had the 
form of a small pit, filled with secretion deeply stained 
carmine; short rods of this secretion radiated from this pit 
between the apices of the cells (fig. 48). But these glands 
had not exactly the same structure in all preparations of this 
species of Phalangium ; in some cases they were suggestive 
of those of Cerastama cornutum ffig. 48). At the same time 
the embryos investigated were all at the same stage of deve« 
lopment. I have consequently found in two species of Phahn^ 
gium during embrj^onic development a peculiar glanduh^ 
organ, which lies in a single pair in the cephalotWaX| 
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between the eyes and the cephabthoraci'c glande on each aide, 
and probably has an excretory function, in the two species 
examined this organ exhibited considerable differenoes in 
structure. The organs are purely embryonic ; in the youngest 
specituena of harvest-men which I was able to examine I no 
longer found any trace of them. 1 tailed to elucidate their 
fate during the transition to post-embryonic life. This |>air 
of glands reminded me forcibly of the dorsal organ of the 
Myaida?, as recently described by Nussbaum ^ and Butsch- 
iriski f. Although 1 did not aucceed in observing its tirst 
appearance, I nevertheless consider it to be very probable 
that it appears, precisely like that of Mf/sis (at least m the 
case of the second species of PAalanfftum), in the form of an 
invagination of the ectoderm. Similar organs have been 
observed by Watase J in iAmulua^ where they were also 
found to resemble the dorsal organs of Myni^i. Kingsley and 
Patten, however, eonsider those organs in Limulm to bo of a 
sensory character §, As regards Fhatangium the glandular 
character ot “ the lateral or dorsal organs ” cannot be open to 
the slightest doubt, as is proved by the numerous concietions 
enclosed in their cells ana then* excretion to the exterior. 


hX.l.'^Dettcrtptton of a Third Speoien of the Genoa 
Nyctophilus. ' By Oi.0FiBLp Thomas. 

The genus Nyofophilua wai? in Dr. Dobson's * Catalogue of 
Bats ”tl considered to consist in 1878 of only a single species, 
the Australian Long-eared Bat, Nyotophum timorensU^ a 
species with very much the facies, and evidently taking the 
place in Australia, of the Kuropean Long-eared Bat, Pleeoiua 
auritus. In 1888 H I had the pleasure ot describing a second 
species of the genus from New Uumea, microtia^ which 

♦ Kussbaum, Enibryolcgie von Mtfsut ekanmleof Zeitachr. 

Nsuruoi. Natnrf. OoMeUscbsiik m Odessa, xii. Bu., 18B7. 

+ Btttscbinekiv “ Zur Entwtcklung»jrs^»bichte der Myriden,” Zeitecbr. 
MaiWuW. Katiiisf. OeAellsebaft m Odt^wia, xv. Bd., 

1 Watane, ** On the Btrueture and jpavelopment of the Kyei of Z4iftii- 
Imj* dobttS HopHae Vuiv. Clre. vd. vuL 
i ‘♦The Ontogeny of LiOnUwtf Zool. Ana. J8U0; Patten, 

<*On the of Yertebnitoe from Araehmdi/* Quart Joum. Mior. Sci. 
xxxli.i 
i| F. 171 

% Attn, k Mag. Nftk Hist, (6) ik p* SSKl. 

Ann, <fc Magi N, JtiiaU Ser. 6. VoL ix. 
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4Q6 Ur. O. Tbomits on a Third 0 / Nyetophtlni, 

had «o much ahorter ears than N"* (taforaati# aa to have no 
^neral resemblance to Plecotus ; and I now have to describe 
a third species with ears smaller still, $0 small, in fact, as to 
be not longer than those of average species of Fas^rwor:). 
In other respects the new species is absolutely a NycU^hilu§ 
and shows no approach toother Vespcrtiltonine genera; so 
that the long ears of N. HmortmtH may be presumed to be 
a later development within the genus, and, judj^ing by the 
abundance and wide distribution of the species, a mo$t 
successful one. 

The type specimen of the new species was obtained by 
Mr. J, J. Walker, of H.M.H. ^ Penguin,’ to whose exertions 
the National Musouro is indebted for very large collections in 
various branches of natural history, and in whose honour 1 
propose to name it 


Nyeiophilua Walkeri^ sp. n. 

Allied to Ns wiiorolM, Thos., but considerably smaller and 
with smaller ears ; these, when laid forwards, do not quite 
reach to the nose-leaf ; they arc, however, connected across 
the forehead bv a band about 2 millim. in depth, and in this 
respect resemble those of AT. iimoramia ; besides being 
shorter tliey are decidedly narrower than those of M microtia^ 
and their inner margin is much lens convex ; the small lobe 
on the inner surface of the base of the outer margin a* in 
N. micToiiay short and well defined, instead of being long and 
passing gradually at each end into the main outer margin, as 
IS the case in Ns timoranaia^ 

Other characters apparently as in jVl lauoroHa^ except that 
the teeth are smaller and weaker in proportion, and the fur U 
shorter and paler in colour, eapeciatly on the under aurfacei 
where the hairs are tipped with dirty white. 

Dimensions of the type (an adult female in alcohol) 

Head and body 45 millim. ; tail 56 ; ear, length above 
croa n 10*5, breadth 9*5 ; tragus, length of internal margin 
4*5; forearm 33*5; lower leg 15; hind foot 5^5 •, calcar 12. 
Tip to tip of upper canines 8‘4. 

Hob, Adelaide River, Northern Territory, Australia. 
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BIBUOGllAPHXCAL NOTICK. 

L*£mlution danut VE»p^ humaine. Par le Dr. Hbkbi 

BtGARD, Doyen de la FacuU-d des Bciencee do Lyon. Areo 94 
dgures intercal4os dans le iexte. Paris ; Xibrairo F. B, BailUdre 
et File, 1802, 

Titu little volume contains mucin information relatiug to the dove- 
lopmeni of unimuls and the peculiaritioA of their life-history in all 
its main outlines, beginning with the asexual forms — partheno- 
genesis establishing a passage ^ to the sexual. Sexual evolution 
in the Darjyinian sense — that is, from the variability where the cause 
is unknown, gradually developed by natural solection — finds little or 
no place in it, notwiUistunding its title. But we have numerous 
facts respecting secotidar}' characters, amounting in some species to 
dimorpliism. Sexual selection, it is contended, tends to develop 
such characters, for, as the greatest dissimilarity favours progressi 
whatever has the e^ect of diminishing it is in op]u>sition to the 
teaching {donnhn) of biology,’^ “ Many points rtnuain obscure,'^ 
our author admits : for instance, among insects the occurrence of 
apterous females in species closely allied to others where the sexes 
ore Bcureely distinguishable. 

Perhaps the most valuable part of the work is the account of the 
development of the embryo, including a notice of the once hotly- 
oontosted gaatrisa-thoory. “ Diiferontiation of the sexes and “ of 
secondary sexual characters in general” follow. The seventh 
chapter applies to man only — his anatomy and mental constitu- 
tion.” The concluding chapter treats of the various races of 
mankind, illustrated by a number of charaoterisUo portraits, and 
giving many cuiious details : the love of ornamentation seems 
prodomioant among the males of savages. 

Briefiy, the work is a useful summary, a few still-disputed points 
excepted, of the present condition of our knowledge. 


MiacELLANKOUS. 

Oh thi Genua' Polychrysia of HUbner (a Group of Plumd Mo^). 
By AntiiuB G. Bui%br, F.L.S., F.Z.R., Ac. 

lx his * Verseichniss bekannter SohmettUn^,’ at p. 261, Hubner 
founded a genus PoUfchryaia on the single Kuro|>eHu species P. 
momla. The characters given for his genus were, as usual, value- 
less ; but the genus itself is a good one and must be adopted. It 
is synonymous with the genus Deva of American authors and of 
Walker's ^Supplement,' but has nothing to do with the typical 
species of that authors gen Us. 
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Walker described hid genus Ueva in the twelfth rolume of his 
Catologue of Lepido(>tero Hetem^era,’ p« 962, and inoluded in it 
two s])ooiet4, /)« stimulam^rncPturtodonta Thom*p^ Guen.^ and />. <x> 7 v- 
ductntt^us. P. chnlcytux(i€&^ Guen. On the following page ho described 
another now genus, OaiUra,, with two speche, G, ineiian» and 
O, repdletut^ both without localities, tliough he oonolnded that 
G, repelUns was Brasilian. As a matter of tact both are natives of 
Jamaica. 

Now as P, eomitregripalpiAj from the Ihiited States, U the type of 
Plustodonitii and didbrs from all the other spetdes associated with it 
in its iwctinated antewiue, and as the Hi>e<*ies of Dem and Qadera 
differ from one another in wo character whatever, the bulk of the 
Hpecioa of GueiiiVs genus Plwtmhnta fall into Deva^^ Walker ; 
w’hiJht the apecies referred to D^m by Wiilker, Grote, and myself 
suhH«‘quenlly, fall into Polffch H ubiior. 

The gonus Polychryma^ in my o]iinion, is a true Plusiid (whereas 
Dtva belongs to the Calpidar) ; li differs from l>pical PIuhm in ita 
enormously developed Ihdtoid }Milpi, the fenniual article of which is 
curved, compro^sea, and tapering, the fringe of scales being elon- 
gated below the article ; the outer margin of the primaries is 
Usually, but not invariably, suhatigulaied. 

The genus PolyehrifBia will ineludeP. $p2imlHl<f^*ax Deva ^plrtultda, 
from Japan; P, c-aurtunifsa fHusia t^dttreum^ from Kurope; 
k\fdina^csiplmna viilcadina, from Japan ; P, pmpurujera^^D^m 
from the United Htates ; l\ Pinna moneta, 

from Europe ; aud P. palinjet*a^mi Deva paUitjem, from tlm United 
Htates. 

Of the above specie's P, c-nar<um and P, rnikaditut are nearly 
allied, but the former has the golden inarkiug on the oontre of tim 
primaries of a O-shaiio, whereas that on P, mihadiwi is comma- 
shajicd, ; at the same time it is (]uitc }M>ssiblo that a large series 
ill prove this to be an inHufticient distinguishing character. 


Dr, von LeniJUnfeld on ilte Centred Cavity in Euplectella. 

By E. A, MiNcniN, 

In Die last number of this Journal (April 1892, p. 3B7) l>r. von 
Lendenfcld calls mo to task for having, as ho says, attributed 
to him the statement (which ho well terms “ preposterous ") that 
the central cavity of EupUcUlla agpnyillum is a psoudosoular tube 
forniing pait of the inhalant system. He adds that he never 
doubted the exhalaut nature of the central cavity in EupUetella and 
that he fails to seo how any one can gather from his statements 
such a moaning as 1 impute to them. 

No one would gather from reading Dr. von Lendenfeld's note 
that everything I inferred M to his opinions was supported by full 
quotaDons from his writings, and 1 will theroforo oonteni myself 
by merely amplifying what I have already written. 

In the first plocc 1 quoted from his * Monograph of the fiomy 
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p. 757 (by it muiprint it oame out p. 717), aa foUowa : — 
In tho tubular ilupUemla aspergillum and in allied forms the 
oentral cavity . . . appears as a preoscukr tobe/^ In other words, 
the oentral cavity is of exhalant nature. Well and ^rood ! But on 
the ver)* next page of the same work we road, “ The cribriform 
membrane which is stretched over the wide terminal pseudoscula 
of Dtndrilla cavemoea^ covering the entrances to the vestibular 
cavities, is very romarkablo. 1 do not hesitate to compare it 
direotl}’ to the terminal sieve of EupUctella anpergillum. 1 think 
it may not be impussible that in some of the cup-shaped or tubular 
liexaetiuellida the eoutrol cavity is, like that of DrndnUa cavenvtmt^ 
an inhalant vestibule, and not a prteoscular tube,*^ That is to say, 
the siovc-membranc (‘overing the central cavity in Eupieciella is 
compared dii'octly with a similar sieve cov<Ting an inhalant space in 
another sponge. The only rational conclusion from such a homology 
appeared to mo to be that the contra! space in EuphcteHa was to bo 
regarded as inhalant also. In commenting on these statements 1 
oonoludod by saying it was not necessary to point out the contra- 
dictions in which the author had lauded himself. I only hope I 
have made it clear how I gathered from Dr. von Lendonfeld's state- 
ments the meaning I imputed to them. I do not quite follow Dr. von 
l^ndonffdcrs meaning when he speaks of a “ hostile motive having 
prompted me in my interpretation of his statements, and cannot 
but de])recate the ini roduction of personalities into a scientific 
argument. 

Zoological Station, Naples, 

April 8, 1892. 


On seme Specimem of Bondroclava Dohrnii, IVeiemunn. By 
]>r. lixFifAlSLLQ ZoiA. 

On the 23rd October, 1891, the Director of the Zoological Station at 
Naples, with Ins usual courtesy, gave me smue hydroids {Eertularella, 
Eudetidritm, Camp^nularia) which the fishermen had brought from 
the coasts of Nisida. Amongst these were a few small colonies of 
hydrosomm which at first sight appeared to mo to be very similar to 
Vorj/dmulrium, although perhaps the xooids were somewhat smaller 
than those of Cotyfhntiriwn parasitkum. One of these colonies 
grow from the stalk of a Oamimnuhrta in the same manner in 
which the trunks of Corydendrinm panteificHtn spring from those of 
Eudendrium^ so that the resemblance between the two was the 
more striking. 

On bringing these hydroid colonies under the microscope, I 
observed some medusoid buds under the neck of the sooids ; and in 
this, as well as in other respects, the hydroids corresponded exactly 
with the Dendrodava Eohmii described by Weismaim, whose 
obeervations, as far as 1 know, have never yet been oallod in 
question. 

Those c^oIonios wore about 2 centimofres in height, somewhat 
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eopiouiljr md boating hmntkm on tbo right and tlia Idft 

0 i the trank, although lets freqUenUjroaihe latter side than In the eas^ 
of those described by Weismann. The ocnnosarc not only at the 
base of tho colony^ but also close to the summit, is formed, or rather 
issues, from two tubes described by Weismann, the outer one being 
smooth and straight, while the inner one has undulating lines, The 
zooids arc club-shaped, with about twelve scattered tentaoula, of whioh 
some were rather longer than the lost. 

Tho modusoid buds proceed from a distinct pedicle, attached to 
tho stalk of the supiiortiug hydrost>ma. From their structure, as 
Weismann observes, it is obvious that they become liberated and 
able to float away. I kept my colonies for two or three days, living in 
vessels in which the sea-water was constantly changed and kept in 
motion, and I was thus able to obtain a oortnin number of medusa- 
like zooids, which swam freely about like tho medusm of a Bowjain-^ 
villia or a Podocortfnet and on comparing them with the medusoid 
buds of Dendroelava it was evident that they were tho ultimate 
evolutionary forms of the latter. 

The detached medusm of Dendroel^ava Ihhrmi are somewhat 
larger than those of Movot^y^ie earn6<u They have a well-developed 
umbrella with prolongations : the manubrium, or pedicle, is on the 
other hand small, not reaching farther than the middle of the 
umbrella, and is somewhat bottle-shaped with small ramifleations at 
its mouth. About halfway down appear four yellow-green radiated 
spots, the gonophores,* ** w'hich have a smooth surface. There are 
four radiated canals, whioh are flattened as in the family Tiaridcf, At 
the base of these there is a delicate longitudinBl fibrillation. Of 
the eight marginal tentacles four are radi^ in continuation with the 
radial canals and four are intermediate, the base of all beingexoossively 
dense, while the lower side, as well as the distal extremity^ heart 
an orange-coloured spot (ocello). 

Weismann considers that this medusa should be placed in the 
ftnnily Tiaridm (Hmckel), and in the subfamily of the Paiidmidai^ 
while it may possibly be referred to the genus PixndcM (Lesson) or 
te Cotm (Brandt). A dose examination of the adult sooids shows 
that they have the characters of the Tiaridm ^ and of the subfamily 
P^ndcfidm, but cannot be referred to the genus OonU^ as they have 
no double crown of tentacles bearing oWll on the shorter imd 
upper of those bodies. This form may possibly not admit of being 
in^dod in the genus FaiuUra ; at any rate 1 am unable to detect 
those urticating threads (Ness^treifen) of the umbrella which 
dktinguisk tho latter genus. 

The pol}^oid form has bean referred by Weismann to the family 
Olamdm, If, however, we follow AUman t the fact of its having 
gonophore medusoids would lead ue rather to place it in the family 

* B. Umkd, ‘ l>as System der Wbdusen/ Jena, 1879, 1 Theil, 1 
Halft, p. 40. 

t A, F. Allman, Monograph of (lymnoblastic, or Tubularian 
Hydroids/ 1872, liondon. 
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q| iiko Twrui<$, from wkidb w« must the eeioe time mnofre the 
Citr^dmdnwn, whieb Allmen had included in it on eoooimt 
of the uncertainty which still exists to its reproduotiye oi|;aiis. 

In regard to the habitat of this form, 1 may observe that my 
specimens were found in a very different condition from those of 
the first specimen described. Weismann had a colony which had 
been taken from a depth of 70 to 80 metres. On this aceotint he 
refers to Dfudwlava Dohmii as a form living at groat depths. 
My specimens on the oontraiy* had been taken off the coasts of 
Nisida, and it is only necessary to glance at a bathymetric map of 
the Gulf of Po/zuoli to see that the island of Nisida is surrounded 
by waters of very inconsiderable depth . — Bolletino Sctt^niijfico^ N. 3 
e 4^ Anno IKOl. 


On the Development o/Bythinia tontacolata. By Dr. E. v. 

ERi.Ai70i{]t, of the Heidelberg Zoological Institute. 

Having been occupied for a long time with the embryology of 
Gastropods, 1 thought it desirable to tost upon another Prosobranob 
the ob^rvations which I had made upon I^kulina vivtpara* For 
this purpose Bifthinla tentai^datn appeared to me to bo most advan-» 
tageous, since all the stages of development are to be had in any 
quantity, and the youngest are very suitable for sections on account 
of their relative size. Another circumstance strengthened me in 
ttj intention. Bythinia has already been the subject of a lengthy 
paper by P. Rarasin *, whoso results were by no means to be rocon-' 
oiled with those which I bad attained in the case of Bahtdina, The 
s<H)uel will show that in almost all important points J have arrived 
at precisely opposite views to Rarasin, and that the development of 
Bythmia {Naesses a great similarity to that of Paludina. 

After the expulsiou of the directive vesicles tho segmentation 
proceeds in the manner which is typical for the migorify of Gastnn 
pods, and conforms closely to that of Plmorbu aild iVsrth'tuK 
Immediately after tho division into two it becomes erident that tho 
oells of the germ do not all divide simultaneously^ but that the 
macrOmores whicli are first formod gradually give rise to a latino 
number of micromercs. I traced the segmentation as far as the 
stage with forty-eight r^Us ; I did not succeed in following it 
fui&er, on account of the excessive number of segments. the 
time this stage is reached a segmentation-cavity of conaiikrable size 
has been developed, whiidi soon afterwards acquires its greatest 
dimansions. At the vegetative pole the lour macromeres only are 

K ttt, while the micromeret, which give rise to exclusively eoto» 
it elements, gradually diminish in sise from the vegetative to 
fb4 animal pole. The macromeres exhibit precisoly the same 
arringetDent as the corresponding colls in PZoncrt«s. Xhe anterior 
end posterior are in contact with one another, ferming a sluMrply 

♦ I*. Ssrsshi, ^EtttwicklttiwrgSschichts dsr In* 

auggi^DimsrtatioD. WissOMsn, 1888 ^ 
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defined furrow between them, while the two lateral cells are 6rpa> 
rated from one another by the anterior and posterior ones* Thus 
the blastula already exhibits a bilaterally symmetrical structure. 

The hinderraost macromore maj be termed the endo-mesoderm 
cell, since it divides into two cells, of which tho one retains the 
position of the posterior macromore, while the other, moving in the 
longitudinal axis, jiasses more towards the animal polo. This cell 
then similarly divides into two, but in the direction of the longitu- 
dinal axis, nud tho two cells thus produced are the jwimitivc moso- 
derm cells, which lie next one anotht'r on both sides of tho longitu- 
dinal axis, dorsally to the posterior macromero. 

After these processes have taken place the throe other maoromeros 
divide, but simultaneoual) with the fourth, which had superseded 
the ondo-HM'Roderm cell, and furnish the eudoderm cells of the wall 
of tho arehonteron. In the meantime the blastula flattens out 
dorso-venti'ally, since the endoderm cells which have arisen from 
the macromeros, as well as the two primitive mesoderm cells, are 
surrounded by tho ectoderm and presRed into the segmentation- 
cavity. With progressive flattening of tho germ the archenteron is 
gradually formed by invaginatiun of the endoderm, its walls being 
constituted by the progeny of the four maoromeros. The flattoning 
finally becomes so great that the segmontation-oavity is reduced to 
a cleft, while the blaatopore forms an elongated oval which is situ- 
ated in the longitudinal axis. 

During this time the two primitive mesoderm cells, which on the 
invttgination of the endoderm had come to lie at the hinder pole 4n 
the scgmcntation-cavit} , have given rise to a mesodermic band on 
cut her side of the archtmterou, Bimultanoously with this the 
embryo has also lost its rounded form, and when seen from tho 
ventral or dorsal surface appears as a spherical triangle with nearly 
equal transverse anil longitudinal axes, and with the ajKix directed 
forwards and rounded angles. 

At tho next stage the blastopore foriuH a long slit, which occupies 
tho whole length of tho ventral side. Tho oommunioation between 
the arehonteron, uhioh possesses a tolerably wide cavity, and the 
exterior persists at alsmt the middle of tho blastopore, while tho 
edges ot the blastopore elsewhere grow together. Tho mouth 
proceeds directly from the jiersisting oommunioation botwoon tho 
blastoiiore and the exterior. Tho first traces of the velum now also 
apj^ar in the shape of a double row^ of clear cilioted ectoderm cells; 
which form n girdle directed obliquely to the longitudinal and 
whiob bisects the longitudinal axis in the dorsal median line and in 
the ventral median Uuo passes in front of the anterior end of the 
blastopore. The mesoderm has become bilauiellar and forms a 
saccule on each side on the right and left, which pass into one 
another at the hinder |>ole and gradually grow out forwards and 
dorsally. The veolom lying between the two layers of the meso* 
derm is distinctly visible. 

The archenteron soon changes its shape. It is broader in front, 
with a wider lumen, and narrows towards the hinder end, whereby 
its lumen becomes correspondingly smaller. Tn lateral view it >s 
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dor«^j convex, ventirolly concave. The ehell-gland now appoans 
upon the dorsal surface of the hinder end as a thickening of the 
ectoderm, and Himultanoously the rudiments of the cerebral ganglia 
arise as lateral thickenings of the velar area. At this stage there 
further arises the glandular portion of the primitive kidney as a 
little heap of mesoderm ooUs. At the hinder end of the bloatoporul 
groove a little pit is observable, which marks the spot at which 
subset! uontly the oontraoted end of the archentoron breaks through 
the ectoderm to form the anus. 

The msophagufl arises by an invagination of the ectoderm at the 
s^iot where the mouth had originated trom the blastopore, and 
exhibits in front of the mouth two large clear coUa which belong to 
the velum. The velum itself is distingtUKhed by the very large si/.e 
of its cells, which show the concretions described by Barasin, and 
are ciliated. It extends a very long way backwards. 

Soon after this the foot is formed as a protuberance of the ecto- 
derm on the ventral side behind the mouth. The oesophagus itself 
already exhibits the ev^lnation of the radula pouch. Shell-gland 
and cerebral plates continue to increase in size, and the mesciderm 
grows round the archentoron more and more in a dorsal diroctiou, 
while ventrally it gives rise to a considerable moss of oells, which is 
the rudiment of the pericardium. 

The primitivo kidney is brought into communication with the 
exterior by means of an ectodermal excretory duct lying beneath 
the hump-shapod lateral projections of tho velum. 

The embryo now grows more lengthwise, and its anterior end is 
distinctly marked off from the posterior, which bears tho shell-gland, 
since it is separated from it by tho foot. The kidney ansos on th(^ 
right side from a thickening of the jiericardium ; the latter luts 
moved more towards tho right and in a dorsal direction, owing t>o 
the torsion which now comes into play. The mantle-ri(^e ap]>ear8 
somewhat later, and simultaneously there is formed in its vicinity u 
small invagination of the ectoderm, the rudiment of the excretory 
duct of the 'kidney. 

In the rudiment of the pericardium, which was hitherto solid, a 
lumen arises, the pericardial cavity ; the same thing happens in tho 
kidney ; the two lumina come into connexion with one another by a 
narrow opening, while the kidney itself opens by its excretory duct 
into the mantle-cavity, which has arisen through the outward growth 
of the edge of the mantle. The heart is formed as an invagination 
of the wall of the porioardium ; it becomes constricted in the middle, 
and is thus divided into the aoriclo, which is situated in front, and 
the ventricle, which Hes behind. 

The ganglia arise in precisely the same way as in PaMina *, as 
separate tmekeni^ of the ectoderm, which sever themselves from 
wir place of ori^. Sink inwards, and then, and not before, come 
into eennexion with one another by means of commissures and eon^ 
nectives* There is nothing to be seen of a continuous ingrowth of 

• E. V. lOrhuum, ** JKiir Eniwicklung von JMudina smoora,** Iffwol, 
Antolgsr, no. 857 (1891). 

Ann, A N, Tiiat, Ser. 6* VoU ix. 81 
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ectodenn lying in the median longitudinal axie, lirom whitdi, 
acoording to Bemsin* the pedal, intestinal, and vieoeral ganglia pro^ 
ceed, and which be hom^ogizes with the ventral nervO'-co^ of t^e 
Annelids* 

In opposition to Barasin I must lay stress upon the following 
]H)inte. There is in Byihinin a separate mesoderm, which arises 
from the endoderm, and the dei olopmont of which ifrom the two 
primitive cells is traceable stop by step. The arohonteron proceeds 
from an invagination of the ondoderm. The whole mid-gut, ». s. 
stomach and liver, as well as end-gut (if we can use the term at all 
as applied to moUusks), arises from the archentoron, which always 
exhibits a distinct lumen. The mouth proceeds directly from the 
blastopore, accompanied by an invagination of tho ectoderm, which 
forms the ossopha^s ; eonseqnently a complete closure of the blas- 
topore does not take place. The anal opening corresponds to a small 
pit at the liinder end of the blastoporal groove, Trimitive kidney 
and kidney, apart from their ectodermic excretory ducts, are of 
mesodermio origin ; the same is true for the heart and pericardium. 
The ganglia arise completely separate from one another, and do not 
come into connexion until afterwards, — Zoologisolter Anzeiger^ 
xiv, Jahrg., 1891, no. a7C, pp. 385-388. 

On certain Beproductive Phen&rnena in Oirrhipedcc^ 

By M. A. Oeitvjbi.. 

The history of the preliminary phenomena of fertilization in the 
Cirrhipedos is little known. Jlarwin, relying on the anatomical 
characters (longth of tho penis) and on the observation that tho ova 
are not ripe at tho same time as the spermatozoa, concluded that 
reciprocal fertilization must take place, but never actually witnessed 
it. 1 was fortunate enough, during my stay at the seaside to 
make a few interesting observations on this subject. 

I had in a tank of tho a(]uarium several specimens of Balanus (B, 
tintinnahulufn) which had been living for some time and- were adiUt ; 
my attention was attracted by the very peculiar movements of one 
of them. 

The movements of the cirri were accelerated, then all at once the 
latter stopped, opened behind, and from the midst of them there 
arose a sort of very mobile tentacle, which was moved to the right, 
to the left, backwards, and in every directioii, as if seeking for 
something: this was the penis. S^n a oontraotiou set in and 
emission took place ; the penis then resumed its position between 
the cirri, which also resumed their ordinary movements, until the 
occurrence of a fresh series of similar phenomena. 

My attention once directed to this point, 1 was not long in dis- 
covering analogous phenomena in anatifera* 

Individuals of the lifter spedes embrace one another to a oertain 
extent with their cirri. It frequently happens that the fertUUed 

* These investigatioiis were carried out at M* de Lacaso-Putliiers^ 
laboratory of experimental zoology at Bosoofr during the months of 
August and September, 1881. 
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animal seized the penid of the male between its cim and drags it 
inside its valves, where it retains it, unless the latter, as is often the 
oase, penetrates thither by itself. The animals remain in thin way, 
pres84Hi one against the other, producing little movements of eon- 
traction. Emission takes place, and the sperm is always deposited, 
in the form of a gelatinous mass, beneath the ovigerous frenum on 
each side of the body. On each occasion that 1 noticed it it was 
the smaller animal of the two that played the part of the male. 

If there are several specimens of Lepite or Butanm whose sperma- 
tozoa are ripe surrounding another individual which is ready to be 
fertilized, it is not unusual to see several of them participating in 
the feriilization of the same individual. 

Another phenomenon is frequently witnessed which is strange 
enough to be worthy of mention. Two Balani (B, tintinnahuhm) 
aro attached to the name fragment of rock, both of small size, and 
both with the cirri extended in the same direction. The hinder- 
most one wishes to fertilize its neighbour : it tries, but its penis is 
too short and cannot reach as far os the orifice of the chamber in 
order to deposit its sperm there. I'hen, by a simple process which 
might bo termed ingenious, it turns abruptly in its chamber about 
three quarters round, and thus diminishing the space which sepa- 
rates them by the length of the orifice of the chamber, it is able to 
succeed in fertilising its neighbour. 

From these facts, and others which cannot find a place in this 
note, we must conclude that the ordinary mode of femlization in 
the Cirrhipedes is reciprocaL When this method is rendered 
impossible, by various circumstances, more especially the fixation 
of the animals, self-fertilization may also take place. 

There is no actual copulation, but merely approximation of the 
sexes and deposition of fertilizing matter in the neighbourhood of 
^hc oviferoua females. 

It was impmible to determine the existence of reciprocal fertili- 
zation in JMHeipes ; 1 am inclined to believe that in this oase there 
is only simple self-fertilization . — Oomptu t, oxiU, no. 20 

(Nov. 16, 1891), pp. 700-708, 


On Hut Efnhrycgeny of Sagitta. By M. 8. JouanAiK. 

Observations made on the development of Sayitta have led me to 
differ from Kowale'wsky and Butsebli in my conception of the 
formation of tlie archenteric cavity, which appears in these animals 
at giutirula stage. According to the naturalists mentioned, tibis 
Mvity, which is simple at first, should divide at its anterior region 
into three lobes, while preserving its simplicity in its posterior 
portion. The lateral lobes of the tripartito re^on would constitute 
the general body-cavity ; the median lobe would ibrm the digestive 
eaniu of the perfect animal. This view appears to me to be 
erroneous. 

The archenterio cavity, open behind at the blastopore, whhfii 
occupies the region of the future anus, gives rise not to the general 
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cavity (partim)^ but roally to the digestive canal. Oonaequemtiy* 
the lining of the portion enclosed by emboli represents not moso-^ 
blast, but h\ poblast. 

According U> this, the dovdopmont of the digestive canal must be 
understood to proceed as follows ; — At the oral pole of tho ovum 
there ap|K‘ars u depression, which is clothed by the epiblast which 
is driven inwards. This depression, becoming deeper, pushes back 
the subjacent lajer, that is to say tho hypoblast, which yields and 
Iwcomos eaten awtiy after a certain time. In this way a communi- 
cation is established between the hypoblostio cavity and the exterior, 
by the medium of a permiinont mouth. As a matter of foci tho 
archentoron does appear trilol>ed in front, but the lobes bolong to 
tho digestive canal. Later on, the lateral lobes commence to de- 
generate and disappear. Then tho blosto^Mjre closes, and tho anus 
is formed in its vicinity. 

At tho same time os the atrophy is taking place in tho lateral 
lobes of the archentoron, a delamination sets in between the opi- 
blast and hypoblast, and a mesoblastic cavity is formed, which will 
aubsequeiitly become the general body-cavity of the animal. 

In proportion as the posterior portion of tho embryo iiioreases in 
si 2 e, tho separation between tho two layers iiioroases, and there is 
consiil-ufced posteriorly a spacious cavity, traversed by two mesen- 
teric bands, of inosoblastic origin, which attach the digestive canal 
to the somatic walls. Those mesenteries are finally absorbed in 
the posterior region of tho body, where tho somatic cavity is single 
in the adult. 

On the sides of the terminal intestine cellular proliferations arise 
af^ an early period, whence are derived the male and female organs. 
The latter, thereforcj, are not developed, as has been oaseriod, in the 
cavity of tho intestine, but outside it, in the space resulting from 
tho dobuniuation of tho epiblast and hypoblast, of which we have 
spoken above. We found it imimssiblo to determine with certainty 
tho part played by each of these two layers in the formation of tho 
genital glands, and consequently to discover whether fidouord van 
Jioneden s theory is here coudrmed. 

Wo have nothing to add to what has boon stated as to tho mode 
of fomuiiiou of a oephalio and somatic section of tho general body- 
cavity. 

We uscortained that tho musoulature, which is tolorahly complex 
in the cephalic region, is derived &om the mosoblast of the corro- 
sponding division* 

Wo were nor able to study in snfRciont detail tho development 
of tho nervous system. Nevertheless, fi’om tho ensemble of our 
observations upon tho embryogony of Sagitta^ we eospeot that this 
typo is not so distant from the Yortebrates as is gener^y supposed* 

Sagitiaj^ tho Aaoidians, and Afnphloxus appear to us to ooustituto 
a special group, in which wo observe the appoaranoe of tho eaxUoat 
lineaments of the Yortebrates, and which, for this reason, we m%bt 
designate by the title Prevortebrates*”— (7om»<si t* ojdv* 

no. 1 (Jan. 4, 1892), pp. 28, 29. 
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mobrancti fishes in which the female develops during 
pregnancy a vast system of uterine glands that eeorete a 
nutrient fluid, or uterine milk, for the nurture of the deyo^ 
loping embryo. 

In this paper there will be given a detailed account of the 
plienomenon as lately reinvestigated in the species — Tryffon 
Bheheri^ Blyth — in which it was first noticed by us. 

As is well known, reproduction among the Efaamobranohii 
is effected by the internal impregnation of the female* 

In some, as in the familiar instance of the ray, the female 
after impregnation lays eggs, which are enveloped in a tough 
leathery capsule secreted oy the oviduct. ^ 

In others, as familiarly exemplified by many sharks, the 
egg undergoes its changes and the embryo oomplet^ ite 
development in the terminal part of the oviduct, which is 
now enlarged and elaborated to form a true uterus for the 
reception and retention of the embryo. In this case, as has 
long been known, a true placenta is formed, differing from 
the ^lammaliun placenta in the particulars which follow from 
the one main general fact that it is the yo1k>sac, instead of 
an allantois, that furnishes the foetal part of the structure. 

There is yet a second metiiod of viviparity known to occur 
among the Elasmobranchs, and to some particulars of it this 
paper is devoted. In this method while, on the one hand, 
the egg is retained and the embryo nourished within an 
oviductal enlargement or uterus, on the other hand no sort of 
vascular connexion is formed between the parent and the 
fcBtus. Here the expenditure of tissue comes altogether from 
the maternal side, the whole of the egg being devoted to the 
foetus and none of it being set aside to torm vascular absorbept 
structures. 

In passing, one cannot but remark upon the interesting fact 
that in the primitive Elasmobraucb group we find inco<^exist^ 
ence all the methods of reproduction that occur in the higher 
Vertebrate phyla, namely (l) oviparity, with large-'yoiked eggs 
enclosed in a more or less rigia aheii. (2) viviparity, with 
the formation of a placenta, and (3) apw^tal viviparity* ^ 
8o far as we are at present aware the method of utero- 
gestation now under consi^ration reaches its perfection in 
Batoidei : and of the six famiUes into which this sutorder 
is divided it has been observed in three, namely the Torpe* 
dinidsB, the Trygonidm, and the Myliobatidm. 

In Tofyeio^ as Professor Wood^pMason and I have elsewhere 
recalled, it was investigated in furthest detail by Ik.^ebU 
Davy, who, in pregnant females, noticed (II foetuses 
nak^ in the uterus and unattached to it by my Cbm 
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ptwoenta, (2) a gtairj milkv or bloody fluid, which he lup* 
po«cd to be irt some way absorbed by the foetus^ and (fl) the 
gradual increase in weight of the foetus as gestation proceeded. 
Davy left unsettled the questions (1) of the immediate origin 
of the milky fluid, (2) of its immediate destination, and (3) 
of the direct manner of increase in size of the embryo. 

It has been reserved for the * Investigator/ thanks to the 

E profusion of the Batoid Ashes in the wai*m estuaries of the 
/oromandel coast, to extend and amplify the observations of 
Davy, and to draw a more finished and exact picture of the 
aplacental viviparity of this interesting group. The material 
collected by the * Investigator’ confirms the older observations 
as to (1) the absence ot any structural connexion between 
feetus and mother, (2) the presence of a creamy albuminous 
fluid in the gravid uterus, and (3) the increase ot the foetus in 
size and weight as pregnancy advances ^ while it adds to our 
knowledge the following necessary facts : — (4) the presence 
of special secretory glands in the mucous membrane of the 

S ravid uterus, (6) the existence of arrangements for con- 
acting the uterine secretion into the pharynx of the foetus, 
and (6) tlie presence of the unchanged or little changed 
secretion in the alimentary canal of the foetus. 

Aa references to original papers are appended, it is not 
necessary here to do more than mention that the above obser- 
vations have been made, and in every instance verified at least 
once, in Try-on Bleekert^ Blyth, Tryyon %mfga^ M. & H., 
HertmlaUBa micrura (Bl* Schm), and Myliobatis Nimhofii 
(Bl. Bchn.). In the first-named species, which was the first 
to come under my notice, the observations were made under 
particularly unfavourable circumstauees, and 1 therefore seek 
an oppoitunity, in describing a second pregnant female of this 
species recently captured hy the ' investigator/ to make 
some corrections and numerous additions to my original 
report. 

§ 2. 2%e Fi^egnant Female and the Oravid Uterue qf 
Trygon BleekerL 

A female ot JVygen JBieehen) Blyth, measuring in extreme 
Vmigih, from tip m snout to tip of taiU 9 feet 7 inches, in 
mgth of disk 3 feet, and in greatest breaclth of disk only an 
inch and a half less, was caught in Cooanada Bay (at one of 
the mouths of the river Oocmvari) on tlie 12th Januapr last. 

abdcmeii aras distendedi being strongly oonvex tnatead 
of iatv 

On epening the abdomen the internal organa of gfpuuatioiii 
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coi^ftigting of a large ovary and ovidnct, are found on iho kit 
side only. In my original paper Jonmal of the Asktio 
iBodety of Bengaf/ voT, lix, pt. ii. p, 53), describing a large 
female of this spccicH taken in one of tne estuaries of tne 
river Matuinadi in December 1888^ I stated that the right 
oviduct alone was present. I was writing from rough notes 
taken when the specimen, which was hopelessly large for 
preservation, was hastily dissected by the dim light of a 
ship^s lantern in one of tfio scuppers of the ship ; and I think 
it vcjy jirobable that 1 may have mistaken my bearings, for 
these reasons — first, that owing to the position of the large 
spiral gut on the right side wo have an obvious physical 
preference for the cTevelopment of the left oviduct, and 
secondly, that in all the pregnant rays that I have since dia* 
sected, where only one oviduct is present it is always the 
left. 

The terminal poition of the (left) oviduct formed a large 
oval fleshy tumour or uterus, the end of which projected into 
the cloaca like an os uUri ” into a vagina. On opening 
this a single male feetus was found to fill its cavity, the foetus 
lying uaked, tightly folded, and unattached in anyway to 
the paient. It had the following dimensions s~Extreme 
length, from tip of snout to tip of tail, 8 feet, length of bo^<» 
disk 8 inches, and breadth of body* disk 6 inches. On 
removing it attention is next attracted to the sticky, greasy, 
creamy material hich is smeared over the inner surface of 
the uterine wall, and when this is removed the uterine 
mucous membrane is exposed. The mucous membrane has 
a shaggy appearance, owing to the presence of a dense crowd 
of long filamentous yilli ; it is of a vivid scarlet colour, owing 
to its vascularity, and has an odoUr much like that of raw 
beef. 

On dividing the totems all down one side and turnim it 
inside out unocr water tlie villi are beautifully seen. Tuey 
clothe the whole organ so thickly — like the bristles of a 
broom or like a thick coarse fur — mat the surface from which 
they spring is entirely concealed. In a square of a quarter 
of an inch (after contraction in spirit^ there are about 210 
villi, and as the infernal suppficial dimension of the uteius 
(after contraction in spirit) is $kout 20 square inches, the 
total number of villi must m about 67,200. 

Beneath (1) the villi, which constitute the mucous 
brane, the wall of the uterus in tiausverse section shows, from 
within outwards, (2) a submucous stratum in whii^ is a very 
distinct muscularts nmoosm of both longitudinally and 
larly disposed fibres-^the former greatly pfedominasifh^ 
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running into thn bsBes of thn viili ; the contraction of the 
circular fibres, the bundles of which curre into the bases of 
the individual villi, would chiefly shorten the villi, while the 
contraction of the lon^itadinal fibres would chiefly oooapross 
the villi toother, botn actions serving equally to squeeze 
out the milk from the glands, which, as wo shall presently 
see, make up so largo a part of the villi ; outside the sub- 
mucosa is (o) a thick la^^er of muscular fibres in an encircling 
band, (4) an equally thick layer of longitudinally-arranged 
muscular fibres, and (5) a loose fibrous coat in which many 
large blood-vessels run. 

§ 3, Tie Secretory Uterine Villiy or Trophonemata^ 

For llieso Professor Wood-Mason and I have elsewhere 
used the term trophonomata (or nursing filaments’*), to 
denote their milk-secreting function, since the woi^d villus,” 
in its associations with human physiology, has now come to 
connote the very opposite function of absorption. They vary 
in length, in the specimen under description, from half an inch 
to an inch •and a quarter, the usual length being about three 
quartern of an inch ; in bi^eadth they range fioin about 7 ^ incli 
near the base to 5 V inch near the tip ; and in thickness they 
are about inch through the coutre, and about of an 
inch thiough either margin. 

They are thus quite flat throughout, and jure distinctly 
spathulate at their free end They usually arise separately 
and are unbranebed ; but often two or tkiee, and sometimes 
as many as twenty, are found to branch fiom a single stout 
peduncular base. Running longitudinally up the centre of 
each, in strong relief, is a cylindrical swelling which, as will 
presently be seen, is the single central vein. 

When a trophonema is stained (in carmine) and examined 
under a low power what first arrest attention are the blood-* 
vessels. Running along the edge on each side is seen ( 1 ) an 
arteriole which at the tip, without any saMivtsion, becomes 
simply confluent, so that the lateral marginal framework of 
the tix)phonema is a long narrow arteriaf loop. 

In the concavity of this loop, coursing down the middle of 
the tropbenema, is ( 2 ) a large vein, half as broad again ea 
either of the ailerioles ; it is only at the tip of the tropho- 
nema that the vein shows any subdivision into affluents. 

The arterial loop arid the vein come clearly into view On 
dec^ focuaing; a superficial focus displays (3) a dense 
polygonal mesfawork of capillaries over the whole surface of 
the irophoneina. 
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Bv careful focusing we find that the entiie oapillar^f 
work and the edge ox the trophoncma in which the arterial 
loop runs are covered by a layer of pavement epithelium* 
With very little teasing in glycerine the arterial loop can he 
cleanly stripped from the rest of the trophonemai except at 
tlie very tip. 

This^ then, is what is seen on simple examination of a 
magnified tiophonoma — a pair of lateral arterial pillars 
meeting to foim a long narrow arch, a central venous column 
standing in the middle of the archway, and a auperficid 
lattice-wall of capillaries enclosing the whole* From this 
point of view a trophoneroa is simply a long compressed cone 
of blood-vcsaels* 

It must be particularly mentioned that the dimensions 
aliove given appl^ only to the specimen under description. 
In tljc llahdinadi specimen the trophonemata were snorter 
and very much finer and more delicate. And it mar be 
broadly stated that in all the species of Batoids hitnerto 
examined in this connexion on board the ^ Investigator * the 
trophonemata vary in size with every individual. 

In a transverse section of a trophonema we see (1) the 
sections of the artery standing out on each side like a pair of 
ears, (2) the large vein occupying the centre, and, arranged 
almost in n ring round the vein, close together (and perpen- 
dicular to ((}} the sections of the superficial capillaries), (41 
a number ot glandular iollioles which have next to be described. 
We aJso see (5) sections of capillaries round the arteries and 
between the glands. 

§ 4. The Olande of the Uterine Villx^ or Trophonemoia* 

As above implied, the glands occupy only the middle part 
of a section — about the middle two thirds of a transverse 
section made anywhere through the basal half of a tro^o^ 
nema ; there are none at the edge of the trophonema where 
the arterial loop inns. They are somewhat club-shaped and 
lie close together, being separated from one anotheri tliose of 
the same side by capillary channels, and those of the opposite 
faces of the trophonema by the central vein and the deqp 
capillaries, as well as by a small amount of connective tissue. 
They lie in pocket-like depressions, and show (in section) 
the tollowing structure : — (1) a broadish vestibule, lined by 
short colunmnar epithelium, and (2) an usually double bulbous 
base (the gland proper), each bulb consisting of acompsot 
wedge of laige hioaa-bascd tapering cells arranged like the 
coats of an onion in vertical section. 
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In my tnqa^er«e section of a trophonema we find the 
yeattbules of eome of the glands opening widely to the siir&ce 
between traneverBe soct^ns of two superficial capillaries, 
others issuing hy narrowed openings between two more or leas 
obliquely cut capillaries, while others again end blindly, 
being covered by a superficial capillary in longitudinal sec- 
tion, which itself lies Insneath a layer of pavement epithelium* 
It may now be stated that the examination of numerous 
sections made in various planes shows that the glands are 
faintly compound, and that they consist of a collecting well 
or vestibule, into the bottom of which the short lumma of 
the true secreting bulbs open on all sides* 

A very delicate basement membrane delimits the glands in 
their bulbous portion. 

The epithelium, as above noticed, is of two kinds : in the 
bulbs it consists of large^ long, broad-baaed tapering cells, in 
which a single nucleus lies close to the basement membrane ; 
in the vestibule or well we find short columnar or almost 
cubical cells in which the single nucleus is more central* 

The nucleus stains deeply with carmine, the rest of the 
cell, which is faintly granular, taking the stain very lightly* 
In some of the vestibules lightly staiued coagma are 
noticed. 

There are other unimportant histological details; but the 
main facts which sections exhibit are that a trophonema con- 
sists essentially of a dense vascular network, encasing in its 
meshes simple glands with bulbous loculi, protected by a layer 
of pavement epithelium which is fenestrated over the openings 
of the glands. The amount of connective tissue, except at 
the very base of the trophonema^ is insignificant, and the 
trophonemata are practically built of mood^vessels and 
secreting epithelium. 

It is not easy to make an exact estimate of the number of 
glands borne on a single trophonema, and the following 
calculation can only be regardeu as a probable approximation. 
Taking the area of the orifice of a vestibule at an average of 
*001 sqtiare millitnotre, and, since in any one plane at least 
two glands open into every vestibule, assuming that the 
space between the vestibules occupied by superficial capil- 
laries is given up to an equivalent of vestibular orifices, and 
calculating the glandular surfhoe of an average trophonema at 
£2^ square milTimetres, we should get in each trophonema 
28,800 glands* 
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§ 6. The Nature of the Secretion, 

The amount of secretion available for examination was so 
small-^only about a fluid draohm. including debris of tropho« 
ncmata — that no satisfactory results have been obtained. 

The capture was at a distance from the shipi and to guard 
against putrefaction the secretion was removed and tattled 
and covered with strong (rectified) spirit* By the action of 
the spirit it was at once coagulated* 

Wiien fresh it looked like custard, or, rather, like thin pus ; 
it was viscid, had a sticky greasy feel, and a neavy sweetish 
meaty smell* Prolonged heat at 21:4® Fahr. leaves a trans- 
lucent horny cake (albumin). Fresh Fehling’s solution gave 
no reaction (no sugar), but the quantity tested was so small 
that the inference must be quite uncertain. A greasy white 
film (probably fat) was left wherever the secretion touched 
the bottle* 

A portion of the clot macerated in water, stained in car« 
mine, and examined in glycm-ine, shows an abundance of 
formed elements. Besides epithelium, which may perhaps 
be adventitious, there are to be seen crowds of round granular 
cells of a uniform diameter of about Wbv of an inch. Of 
these some, though quite transparent, possess no nucleus at 
all, fewer others have two or more nuclei, while the great 
majority have a single small excentric nucleus* There are 
also to bo observed free nuclei* 

In the Mahiinadi specimen the secretion, which was abun* 
dant glairjr and turbid, was tested only for albumin, and 
coagulated in lumps when heated* 

The secretion thus seems to vary i and it may bo men** 
tioned that in Pieroplatosa mtbrara — a viviparous fish allied 
to the Trygons, and one which carries its young in the same 
way — the secretion changes with the advance of gestation* 

As to the nature of the secretion, then* all that Can at 
present be predicated is that it is very rich in albumin and 
that it contains a remarkably large proportion of corpuscles 
and nuclei. 

§ 6. The FmtuB of Trygon Bleekeri. 

On removing the feetus we are first attracted hy the large 
size of the spiracles, which are full of the creamy uterme 
secretion. 

It may periiaps be of advantage to recall the fact that the 
spiracles aie the first pair of branchial clefts, which, in many 
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Efaumiobiranc}i fiaheiy remiun direct cfaatinela between tb^ 
phairnx and tbe external medtnin. 

TWe is also noticed a small external jrolk^sac about as 
big as a raisin, with a thread-like stalk which perforates the 
bodj-wall, anO) expanding, is attached to the anterior end of 
tbe spiral gut on the ventral aspect. 

The yolk-sac is empty and is evidently dwindling } in the 
more advanced foetus of the Mahdnadi specimen it had alto- 
gether disappeared. 

On opening the abdomen of the foetus the greatly distended 
spiral gut is seen lying to the right and the left lobe of the 
liver to the lett *• The stomach is small and empty and is 
pushed up licnoatii the pectoral arcli. 

The small short duodenum, which is guarded at the pylorus 
by a stout valve-like fold, is, like the anterior part of the 

K *ral gut, full of coagulated lumps of the uterine s6cretion« 
e posteiior three-fourths of the spiral gut is stuffed with 
viscia, grumons^ bilo-stainod matter. 

The rectum is sharply constricted off from the spiral gut 
and looks like a solid cord ; dorsal to it lies the rectal gland 
in a fold of mesentery common to it and the testes, to which 
last it is intimately adherent 

Tbe liver is of largo size and perfectly colourless; the 
spleen is also large. 

The left testis is several times larger than the right, 
perhaps because the pressure of the distended spiral gut has 
nindered the growth of the latter* 

The external gill-slits are closed ; their anterior edges are 
finely pectinated* 

On laving open the oapacions pharynx tbe wide internal 
orifice of the spiracle is displayed* It Ites in the same plane 
with the branchial clefts proper, and symmetrically with them, 
so that its homodynamy with them is of dia^mmatic plain- 
ness, and it differs from them chiefly in b^ng widely open, 
while they are closed by the close approximation of the 
bnmobial bars. 

It only remains further to remark, concerning the foetus, 
that while its generic and sub^neric characters are quite 
distiiicti it has not yet acouired its ftiU specific charactei’s* 
Except for a large centro-aotsal boss surrounded by a few 
small tubesrcles its skin is quite smooth ; its tail-spine ia 
well developed, but entirely sheathed in skin. Its colour is 
much like that of the adult, but ligliter, being uniform brown 
dorsally and olive-grey below except along the abdomen* 


♦ /. a of tlie nslua 
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fTlie wlcmrs of the motbar aro dark broim doraally mA 
Drown Tontrall^. except on the thorax and abdomen^ whieh 
are blotched with white.] 

§ 7. JBeoapitulcUion and Conduaion. 

To recapitulate ; in Trugcn Bleeheri^ as twice observ^ in 
the pregnant state, we find a single uterus containing a single 
naked foetus unattached structorally to the mother ; we find 
the uterine mucous membrane to be produced into long villi 
which consist almost exclusively of blood-vessels and glands ; 
and we find the viscid, turbid or milky, and richly albuminous 
secretion of the latter free in the uterine cavity* In the 
present case the secretion is observed unchanged in the 
spiracles, and in coagula filling the duodenum ” and the 
anterior part of the spiral gut, of the fcetus* 

Elsewhere Professor Wood-Mason and I have shown that 
in the nearly related PieroplakBa micrura the uterine villi 
(trophonemata) actually pass into the spiracles of the foetus ; 
and 1 have quite recently observed this same disposition of 
the trophonemata in Trygon walga* 

The specimen from which these particulars have been 
recorded was too large for preservation ; its skin has been 
sent to the Indian Museum. 

Besides the classical text-books and the classical memoir of 
Johannes Miiller, Ueber den glatten Hai des Aristotoles ” 
(Abhand* Ak. Wiss. Berl, 1840), the following papers refer 
spcciallpr to the subjects of the uterine villi ana aplacental 
viviparity of the Batoidei ; — John Davy, “ Observations on 
the Torpedo/’ Phil. Trans. 1834 ; Trois, On the Uterine 
Villi of Myliolatia nocitda [and Cantrina Salviani]^^* Atti 
del Institute Vene^ vol. ii. ; Has well, P. L. S., N. S. Wales, 
vol. ill. 1889, on Urolophua ; Alcock. Observations on the 
Gestation of soine Sharks and Bays/’ Administration Report 
of the Marine Survey of India for the Official Year 1888-89^ 
and Joum. As. Soc. Beng. vol. lix. part ii. {TrjMim Shaken 
and Mylichatia Nieuh^i) ; Wood-ldason and Alcock. On 
the Uterine Villiforra npillss of PieroplaUm mtcruraf Proc. 
Boy. Soc. vol. xlix., and Further Observations on the 
Gestation of Indian Rays/’ Proc. Rojr. Soc. vol, 1. {Trygon 
walga^ Phrcplataea micrura^ and Myliobatia Nieuhofii). 

EXPLANATION OF PLATE XIX. 

Fig, 1. The distal half of a trophonema, X 10, showing m, the 

glandular mm gin in which runs fi, the artery ; atd g^ the glan<« 
dular centre with the central vein. 
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JfSfi. a The tipofatonhoMmut, X 4Stdi«wiBg«, tli»iii|M(fioial«q^Q«xy 
pl^xuE ; the other lettm m b^re. 

B, Irimeveree section of a trophonema in it« basal balfp X IBd ; nif 
a, V M before ; c, the snmrficial capillaries of the glandular 
centre, and e\ the superiTcial capillanea of the non^glandular 
mai’gin, in sectfon ; a gland In vertical, and g*^ one in obliquely 
transverse sectioti. 


P.S. — Since the above was written I have been fortunate 
enough to obtain two female specimens of Trygon Bleelutrii 
in both the oviduct alone is developed. 


LXIII. — Dmcripiion of a new Speoiee of Antedonjfi^om 
Mauriiiue. By F. Jeffiuedy Bell, M.A. 

[Plate XTIII,] 

The Trustees of the British Museum have lately acouired 
some specimens of an Antedon from Mauritius whicn not 
onl^ appears to be new,” but to pi*68ent some veiy inter- 
esting relations to a group of already known species. 

The group which the late Dr. P. II. Carpenter called 
(Cball. Comat. p. 227) the /lufmata-group consisted of 
bidistiebate species With an unplated disk and a first pinnule 
smaller than its successors. 

Of these some have a pinnule on the third brachial, and of 
those with two or more postradial axillaries some have the 
rays free laterally. Of these, three spedies^id. tuberculaia. 
A^ tjcncatOj and A, indica — have the second pinnule stiff ana 
sMiform, of twelve to eighteen much elongated joints. 
‘With them the Mauritian species is to be placed, but it is 
to be distinguished from thorn by the following characters: — 


(1) The margii^al prmections at the sides of the rays are 
continue on to the most proximal brachial joints. 

(2) The second pinntile, though stiff and styliform,” is 
not extraordinarily so, and the joints, though no 
more than twenty, are not abnormaily long. 

(3) The disk is as small as in indiouj and tlie centm* 
dorsal occupies the wliole of its aboral surface. 
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The following appear to be the diagttoetic obevaeteva of 
this new spcciesi which may be called 

Antedon emendatrfa. 

An Antedon of the ^^joo/wirtto-groop*’ of P. H. Carpenter, 
in wliich the disk is exceedingly small ; the centro-dorsal, 
which is coextensive with its aborat surface, has about 
twenty-two pits, and the cirri have about twenty-five joints ; 
the second half or distal set of these joints are spiny. The 
arms are little more than ten in number or may be more than 
twenty ; the third brachial has a pinnule ; the second pinnule 
is larger than the third; the rays are free laterally; the 
secona pinnule is stiff and styliform, has about twenty joints, 
most of which have their distal edge projecting and serrated ; 
the radials, distichals, and most prominent brachials have 
marginal projections which are not very prominent ; the third 
pinnule is only half as long as the second ; the third radial 
IS very little longer than the second. The third brachial is 
a syzygy, and there is not another till the twenty-fifth joint. 

Colour purple-madder, the pinnules grey. 

^read about 150 millim. ; diameter of disk 6 millim. 

i/oi. Mauritius. 

I'his is really a very interesting species, inasmuch as the 
comparatively large number (twenty) of joints in the second 
pinnule makes it intermediate between Dr. Carpenter’s set 
(p. 225) of forms in which the second pinnule has from twelve 
to eighteen much elongated joints anu that in which the same 
pinnule has twenty-five or more joints which are not specially 
elongated. It has many points of resemblance to A. indica^ 
but its spinose cirri, its second pinnule, and its rare ayzygios am 
sufficient to distinguish it. An examination of Mr. Smith’s 
typo of A. indica shows that in that species the rays have 
marginal projections. It would be instructive to get a large 
aeries of specimens of that species, of epioaia and 
tuberoulaia. At present we are in the stage of making species 
of Antedouy and we must continue to do so till we have larger 
and finer series before us. Then another part of our work 
will begin t 

EXPLANATION OF PLATE XVIH. 

Fiy, 1. Antedon emendatrir ; general view from the side. Nat. sise. 

Ftg. 2. Portion of disk end arms, x 3. 

8. Portion of arm after lart axillary, x 2. 

Ftg, 4. Second pionuk. X 4. 
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LXlV.^J^esonptiims of new Genera and 8peoU$ of J^ralidea 
contained in the iBritieh-^Museum Coltection4 By W* 

Wabren, M.A , F.E S. 

[Continued from p. S97.] 

TttlSCHlSTOaNATHA, gen. nov. 

Fore wings elongate ; costa straight^ slightly and gradually 
convex at apex, which is blunt ; htnd margin oblique, hardly 




nind wings rounded. Antennce laminated, a little thicker in 
male than in female ; tongue present ; ocelli minute •, labial 
palpi with ail three joints very distinct ; first and second 
securiform, the first twice as broM as the second, third shortly 
rostriform ; maxillary palni like the third joint of the labial; 
abdomen of male with ratltor long ana! tuit ; hind tibiae with 
two pairs of spurs, the inner very much longer than the 
outer; scaling fine and smooth. Wings senudiaphanous ; 
neuration normal. 

Type 2*. palindialtB {^ilodes), Guen. Delt. & Pyr. p. 880, 
Tholeria, Hub. 

Type T, iUdteraiitt, Hfib. Verz. p. 354. 

ThfAeria atigmoaalia, sp. n. 

Fore wings with base^ inner and bind margins dull reddish : 
central area whitish, with the costa, the two stigmata, and 
the veins round them blade-brown ; the stigmata themselves 
filled up with reddish; the white interspaces finely dnstecl 
with dark atoms ; a faint trace of a curved exterior line at 
the extremity of the white central space ; Mngo dark brown. 
Hind wings pearly white, with an irregular, narrow, reddish- 
brown marginal suffusion, which here ana there runs up a 
little way along; the veins ; fringe white, slightly tinged with 
reddish towaros apes. Head) palpi, antennm, ana thorax 
dull reddish ; abdomen darker brown, with segmental divisions 
white ; collar favm-eolour, paler than either head or thorax. 
Undenside : fore wings pearly white, tinged with Wlowisb, 
with only the hind maighi and stigmata reddish. Hind 
tfings like the npperside, bat with the oosta reddish brow% 
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W. WurjiWt new^ 


ttttgad wilili yellow^ And with an imgtilAr reddish pi^eetien 
(torn it towards the eentre. 

£spaiise of wings 30 millim* 

Four males from S. Paolo^ 

CiKROCHRiSTA, Led. 

Type C. cBtherialiBf Led. W. E. M. vii. p. 441| pi. xvii, 
fig. 9. 

Otrrockrista margariia^ sp. n. 

Fore wings satiny White, transparent ; costa and hind 
margin irregularly tawny brown, the former with a triaiigular 
projection at one third and a lar^ one at two thirds ; a 
smaller one between them and another between the first and 
the base ; on the inner margin at one third a tooth-shaped 
brown marking nearly touches the first larger costal proiection: 
another large projection from the hind margin similarly all 
but touches the second larger costal one ; ^ apical i-egion occu- 
pied by two snow-white s|K>tS| the exterior the smaller and 
separated from the larger one by a fine fulvous line ; frii^ 
whitish, tinged with fulvous. Hind wings pure white, witn 
a mixea rosy and yellow narrow hind margin and a narrow 
tosy stripe running up tlie wing along the inner margin. 
Head, thorax, and abdomen white : vertex of head, collar, top 
of last segment of thorax and of all abdominal segments rea* 
brown ; })alpi and outside of all tibiss more or less tinged 
with brown. Underside yellowish white, with markings of 
the uppevside showing throu|(h. 

Expanse of wings 24 miUuti. 

Two males from S. Paolo. 

Bahila, Uoore. 

Type R. matginella, Moore, P. Z. S. 1867, p. 667. 

Ramtla angutiijfimbriaUsf sp. n. 

Pearly white; costa fulvous, the streak thinning out 
towards the apex ; first line appearing only as a very small 
projection firom the costal streak, second line slight^ more 
distinct for a short distance from the costa, and again on Ae 
middle of the inner margin; discooellular vein thinly marked 
with fulvous, but thickening into two dots at the ends ; firinge 
white, fttlvous-tinged, with a fulvous basal ltae« which is 
itself preceded by a row of almost contiguoas darker dashes 
at the ends of the veins. Hind wing like fore wing, with 
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of two fine folvoue treneirevee Ittiee, visible only jmmut 
inner margin* Abdomen^ nndersidi^ middle fma hind 
white ; palpi, sides of thorax level with the oostal streak 
of fore wing, and fore tibi« fulvous. 

Expanse of wings 22 millim. 

One female from Burmah. 

Phlvotjbkia, Htib. 

Type P. samhucalU (Sclufil), Httb. Verz. p* 359. 

Phlyetmnta fomtginBalta^ sp. n« 

Fore wings fuscous cinereous, coarsely scaled ; the markings 
nearly all obliterated ; the paler ground-colour showing only 
as faint yellowish etches towards the middle of the first 
and second lines. Hind wines whitish ochreous, partially 
suffused with fuscous, eapeciany towards the hind margin^ 
and with a curvet! sul^arginal line. Underside paler. 

The markings of the fore wings arc the same as m P. arena^^ 
cea^ of which species it is not improbable that it may turn 
out to be the male. 

Expanse of wings 24 millim. 

One male from xlio Janeiro. 

rklyctoenta jpaolinaliSf sp. n. 

Fore wings yellowish ochreous, inclining to orange, finely 
dusted with fuscous ; basal half of costa fuscous : first line 
bent, or even angulated externally, in the middle ; second 
sinuous, not denticulate; submarginal denticulate, fairly 
distinct ; fringe with darker basal and medial line ; stigmata 
distinct. Hind wings yellowish white, with a distinct, sub- 
marginal, curved line and fuscous shade before fringe. Head, 
thorax, and abdomen yellowish ochreous. Underside dull 
ochreous, with few fiaarkings. 

Expanse of wings 20 mulim. 

One female, four males, from S. Paolo and Bio Janeiro. 

JPhlyoiomia armaceci^ sp. n. 

Foie wings |iale aau^ oohreoos, dusted with darker ; first 
line wavy, nearly vertical, at one third; second amuous and 
denticulati^ forming a moderate sinus in middle; fUint traces 
ef a darker line ; fringe glossy, with a darker 

medial line; etigmata indistmet; orbicular dQi*like: rent# 
lunate^ Hmd wmgs wkit^ with bamd and medial iiim 
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of fnnges fu«eoaa : an indistinct trabe of an abbfoviated snV 
marginal line* Underside dull oehreous^ with darker snlfn** 
gion; external line of both wings distinct; Terns of fore 
wings dark. Headi thorax, and abdomen all sandy ochreons* 

liixpanse of wings 24 inillim. 

Four females from Theresopolis, Bio Janeiro, and S. Paolo. 

HYALOPLaGA^ gen. nov. 

Distinguished from Phlycta^nia^ which in shape and appear- 
ance it much resembles, by several structural difFercnoes, 
Labial palpi not rostriform, but bluntly triangular, slightly 
porrocted upwards. In the male the hind wings have a very 
prominent shoulder near the base. Pore wings with the sub* 
median nervure somewhat distorted, curved downwards 
towards the intemo-median fold, and with a small tuft of 
hairs on the unper surface near the base* Antennae thick, 
laminated and aowny beneath* Female with normal wings. 
//. pulchrafia {Hydrocampeii^ Moore, P. Z. S* 1867, 

Loxocrxok, gen* nov* 

Fore wings elongate ; costa straight, hind margin obliquely 
curved* Hind wings rounded, lightly indented beneath 
apex. Labial palpi broad, triangmar, porrect; maxillary 
palpi short, erect; tongue and ocelli present; eyes large; 
patagia of male prolonged, as in Omiodes^ but not to nearly 
the same extent ; abdomen stoutisb, of the male prolonged* 
Wings smoothly and thickly scaled, with oblique markings* 

Type A* continuatalia^ Wllngrn. {Salbia). 

An isolated group peculiar to the Sanawich Islands, but 
certainly not Omiodea, as Mr. Meyrick makes them. 


Autooosmia, gen. nov. 

Fore wing with straight costa, deflexed only just before 
the apex, which is jpromced, but not acutely ; htnd msrgin 
strai^t, oblique* Labial palpi porrect, rather long ; maxiU 
lary upright, small; tongue developed j ocelli present; 
antennte (female) simple; forehead oomcally prqjeotir^; 
hind legs with outer spurs peculiarly short ; scaling amoo^ ; 
the veins all finely delineated in white* 

Type A* concinna^ Wan*. 

Tne only species, from N*W. America, is separated from 
Ooammwn by its conical, nbt rounded forehead, the smoo^-* 
ness of the scaling, and ^e peculiar neatness of the markings* 
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Autocoamta concinnay sp» n. 

Fore wing sioiina-brown, with the costa to beyond middle 
broadly smooth chestnut, which colour also roaches the inner 
margin at the base ; the edges of the two stigmata, the 
median nervuro, the second and third median ncrvules as far 
as the second line, the siibmedian, with an oblique streak 
running into it from the median below the orbicular stigma, 
the intiTno-tnedian vein, the sinuous second line, a line before 
the dark base ot the fringe, and one on each side of the head, 
all delicately and concisely snow-white ; fringes themselves 
brown-grey, with darker central line ; between the middle of 
the second line and the white hind marginal lino is a small 
^ undefined greyish-white patch. Hind wings browiusii 
fuscous, without markings. Underside the same, with the 
second line showing white in both wings. Abdomen fuscous ; 
head, tliorax, and outside of labial palpi chestnut- brown ; 
legs and underside of abdomen whitish. 

Expanse of wings 15 millim. 

CosMocui»N, gcii. nov-. 

Foihj wings elongate, narrow at base, widening considerably 
towards hind margin ; costa straight, ctinvex only ju^t bctoie 
apex, which is blunt ; hind margin simply curved ; inner 
margin bulging slightly near the base. Hind wings rounded, 
twice as broad as fore wings. Labial palpi porrect, rostn- 
form, rather roughly sealed ; maxillary small, nearly upright, 
broad at a}>cx ] tongue long ; ocelli present ; antenmie puiies- 
cent in male; forehead with a rounded protuberance; tliorax 
and abdomen rather stout. 

Tyfic J). albiceralisj Grote, Bull. U. S. Geol. Surv. iv. 
p. 678. 4 

The genus will also include /?. allectalis, Qrote. 

EuteuoESTis, Hub. 

Type E, extimalia^ Scop. {E. margarttaliej IlUb. Verx. 
p. 364). 

Euergeatia oonaimilisy sp. n« 

Closely allied to E* extimalia^ but distinguished by the 
much darker tint of the marginal blotch and fringes and by 
the outer line itself| which, instead of being composed of 
separate dots, forms a distinct and, near the costa, serrated 
lino. 

One specimen, from the Orotc Collection. 

Ann. tfc Mag. N. Hist. Ser. 6. VhL ix. 33 
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Mesographe, Hub. 

Type M. straminalioj HUb. {M. etramentahs^ Hub. Veras, 
p. 35^). 

Mesoff raphe j uncial is, sp. n. 

Fore wings straw -colour, with the basal third and the hind 
margin broadly bronzy fuscous; the fuscous tinge of the basal 
area extends turther along the costa and inner margin, so that 
its outer edge is concave; reniform stigma filled U|) with 
fuscous, connected above with the dark costa and obliquely 
below with the marginal band ; fringes fuscous. lliud 
wings straw-colour, w'ith the same margin as fore wings and 
a broadish fuscous-grey inner edge. Hoad, tliorax, and 
abdomen bronzy fus<*ous, the latter ringed wdtii paler. Under- 
side like upper, hut less distinctly coloured. 

Expanse of wdngs 24 milliiu. 

One male from Japan. 

Akin to M. limhafa, but slightly smaller and darker. 

Anomustktis, gen. nov. 

IHasficfts (Hiib. Verz. p. 355), of which the type is 
rafis (Hub. Zutr. figs. 1J3, 1 14), cannot stand, as it was 
already enmloycd by llubner himself at p. 288 of the ^ Ver- 
zeiehniss ’ for a genus of Ocometrraj, with ariohiaria, Schiff., 
for type. 

1 piopose to suhstifiite the above term for DiaatictiSy to 
include argyralh, IlUb.,/rac/t<raff«, Zell., and ccecalis, Warr. 

Anomostictis ccpcalts, sp. n. 

Fore wings dull fuscous, sometimes w ith a suffusion of 
fulvous, slightly paler on the inner side of the exterior line ; 
lines and stigmata very obscure ; first line hardly distin- 
guishable at all, owing to the deeper suffusion near the base ; 
exterior line rectangularly sinuous, forming a distinct sinus 
outwards in the middle and a smaller curve inwai’ds above 
and below it ; reniform stigma a dark dot. Hind wings 
slightly paler, more fulvous, and darker towards hind margin, 
with tne exterior line of fore wdngs reproduced, Hoad, 
thorax, and abdomen very dark fuscous, linderside slightly 
paler, with the maikings also indistinct. 

Expanse of wings 18-24 inillirn. 

One female, two males, from California. 

The single female is intermediafe in size between the two 
males. 
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CORNIFRONS, Led. 

l''ypc 0. uh&*a(aUay Led, W, E. M, 1858, p. 147, pi. iv, 

Cormfrons ap. n* 

Fore winpfa whilUh, coarsely and thickly du^ited with 
greyish ochrcous; first line at fully one third, somewhat 
obscure towarda the coata, forming a small tooth t»utwardH on 
the median vein, then ruiitiing obliquely btisc wards, and emlinir 
in u dark spot on inner margin ; second line from costa at 
four fifths, dark grey, minutely denticulate, curving inwards 
at tl»e middle, and thence running paralhd to first lino ; remi- 
form stigma dark grey; space between secoml Hikj and bind 
margin clouded with dark ^ey, with indications of a paler 
Bubinar^iual line ; fringes chequered. Hind wings whitish 
grey, with a dark curved subtnarginal line, beyond the middle 
of which is a paler patch. Head and thorax cinereouH ; abdo- 
men paler. Underside dull grey, with indistinct markings. 

Expanse of wings 20 millira. 

One male, one female, from Nevada, N. America. 

Achauana, Moore. 

Typo A. otreusalis^ Wlk., Moore, Ccyl. iii. p. 28/). 

Acliarana rudisy sp. n. 

Like Pachyzancla sfuhalisy but larger and more roughly 
scaled ; more suffused witli pale gnyisli fuscous over both 
wings; costa darker; abdomen pale ochreous. grey. 

One female, two males, from Jai>an. 

Acharana minoraliBy sp. n. 

Fore wing .glossy greyish fuscous ; the linos still darker ; 

^ first line alighSy oblique, second curving obliquely outwards 
for two thirds of the wing, then running inwards to bcncatii 
the icniform, thence straight to llie inner margin ; reniforrn 
stigma a white lunulc. Hind wing like fore w'ing, but 
without the white spot. Abdomen glossy grey, with the 
segmental divisions white. 

Expanse of wings 16 millim. 

One female from Accra. 

Acharana mahdiciay sp. n. 

Fore wings dark fascotis cinereous, darker towards costa 
and hind margin: exterior line forming a distinct threo- 

33 ^ 
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toothed projection below the middle of the wing ; first line 
preceded and second line followed by a distinct pale space; 
stigmata black, distinct. Hind wings with the exterior line 
of tore wings reproduced. Head and thorax dark fuscous; 
abdomen ])aler, ochreous. Underside duller and paler, with 
the markings clearer. 

Expanse of wings 20 millim. 

One female from Pitcairn’s Island. 

Acharana desertpta^ sp. n. 

Extremely like Paohpsancta gtultaHa^ Wlk., but smaller, 
and with the hind margin of the hind wings nearly straight, 
not rounded. 

One temalc from S. Paolo. 


Acharana simplex^ sp, n. 

Fore wings clear pale ochreous, with the two stigmata and 
transverse lines neatly marked, fuscous, and a dark line at 
base of fringes. Hind wdngs \i ith discal dot and line distinct. 
Head, thorax, and abdomen coneolorous. Very much like 
verminalk^ Guen., from Bicrra Leone, but wuh the hhid 
margin more oblique and the second lino hardly forming a 
sinus outwards in the middle of the wing. 

Expanse of wings 20 millim. 

I’wo males from Bombay. 

Acharana olivescens^ sp. n. 

Fore wings dull bronzy fuscous olive, with a purple tinge 
towards the costa^ and deeper fuscous towardb the hind 
margin; the lines indistinct, exterior denticulate and slightly 
edged with paler ; a distinct dark discal spot in both wings. 

Expanse of wings 28 millim. 

One female, one male, from Ecuador. 

Acharana indi$iincta^ sp. n. 

Both wings entirely dull dark fuscous, the lines and stig- 
mata only just visible. Hind wings rather darker than fore 
wings ; fringe of hind wings sometimes whitish. Abdomen 
dark fuscous, with white segmental divisions ; anal tuft of 
the mule blackish. 

Expanse of wings 30 millim. 

Two males, two females, from Japan, 

Near A. iri8triah\ Bremer, but larger and much darker* 
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Acharana ^longalU^ 8p« zu 

Fore wings fuscous, with a purplish tinge, rathei* glossy. 
Hind wings darker ; all the lines very indistinct J a distinct 
black discal spot in each wing, which m the fore wing is pre** 
ceded by a sraaller more obscure one ; fringes glossy, con- 
colorous. Head and thorax dark fuscous; abdomen paler, 
soinewiiat ochreous. 

Expanse of wings 28 millim. 

One male from Formosa, 

The species may be distinguished at once by the elongated 
fore wings, so much narrower than the rest of the group. In 
this respect it resembles Stenomeles aqnveaUs^ Wlk., but the 
hind wings are broad and well rounded* 

AchuranaJusccaccnSf sp, n. 

Like A* rudta. Warr,, but larger ; dark fuscous cinereous, 
generally sliglitly paler beyond the lines ; abdomen dark 
iuscous. 

Expanse of wings 28 milUra. 

Three examples from Japan. 

Stknomeles, gen. nov. 

Fore wings elongate, narrow, quite four times as long as 
wide; costa straightj very gradually convex before apex; 
hind margin very oblique, itind wings triangular, twice as 
long as broad, with the hind margin nearly straight from inner 
to anal angle* Palpi as in Ackaranct ; antenna Jong, in the 
male pubescent; collar and patagia clothed with course loose 
scales; abdomen in both sexes long, i*oaclang beyond the 
hind wings* 

Type S, agavealia {Botga)^ Wlk* xviii. p. 675. 

PiilONOPALTls, gen, nov. 

Fore wings broadish ; costa convex before apex ; hind 
ikiargin faintly sinuous, being slightly incurved below apex 
and elbowed above tae anal angle; scaling fine, glossy. 
Labia! palpi broad, porrect, as in AcAarana ; maxillary erect, 
behind tlie labial, rather broad at apex ; tongue present ; 
oceUi large ; antennas With angular joints, which in the male 
project liae the teeth of a saw. 

Type r* $eriomf Warr. 
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IVwnopalhs serfcea^ ap. n. 

Fore wing glosay fuscous, rather broader than is usual in 
the genus j first line very indistinct, slightly oblique, second 
line also indistinct, bounded below the costa, from which it 
starts vertically, by a pale yellowish-whito blotch, beneath 
uhich its middle third show's three distinct teeth, and the 
lower tliird one larger tooth j fringes concolorous, with a fine 
pale line along their base ; stigmata darker, but indistinct ; 
llie orbicular small, close to the first line; the reniform 
larger, in the middle of the wing. Hind wing with the 
RceoiKi line repeated, and follow'ed by a pale space tliroughoub 
its course. Ilead, thorax, and abdomen all fuscous. 

4tix])aiise of wings 24 niillim. 

'i'hree teinales from Dharmsala. 

Prionojmliis consoctVi, sp. n. 

Fore wings not quite so broad as in sericea ; the costa 
Htiaighter towards ilie apex ; silky brown, as in eericea^ from 
which it is distinguishea as follows : the pale subcostal j^iatch 
at the beginning of the second line is larger, more distinctly 
tiidcntate behind; the end of the line on the inner margin is 
distinctly marked as a small ungulatcd blotch ; the base of 
the renifonn stigma is marked by a minute yellowish dot ; 
all the fringes concolorous, without tlie briglit pale basal lino 
of sericea. 

Expanse of wings 26 millim. 

One male from J apan. 

Prionopaltia (?) auffuaalw^ ep. n. 

Fore wing fuscous brown : the lines the same colour, indi- 
cated only by a few yellowish dots, which follow their course; 
a small yellow spot before the orbicular stigma ; a square 
blotch between the two stigmata, and a large, irregular, oval 
one between the reniform and the second line; below the 
median vein is a wedge-shaped yellowish mark between the 
first median ncrvule and the median vein itself, and below it 
a square blotch. Hind wing wdth the second line more 
visible ; a large brown central spot, connected by a second 
with the outer line ; central space irregularly yellow^ ; fringes 
concolorous. 

Expanse of wings 28 millim. 
i)nc female from Japan. 
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Rheotocbaspeda, gen. nov. 

Chnractcrized by the hind wing (of the male)^ which i$ 
peculiarly contorted beneath at the anal angle opposite veins 
1 a-1 and bears on either side of the contortion a curled 
wisp of hairs. Fore wing with costa slightly concave in the 
middle, strongly curved before apojc, which is blunt ; hind 
margin obliquely curved. Hind wing with a decided inflec- 
tion below apex as well as contorted at anal angle. Labial 
shortly porrect, broad; maxillary invisible; tongue 
piesent; antennee visibly pubescent beneath, each joitit with 
a sliort spine ; (ocelli present. 

Type 2L periumli» {Botya)^ Wlk. xviii. p. 664. 

CAMin^OMASTix, gen. nov. 

Fore wing with gradually convex costa, slightly curved, 
not very oblique hind margin ; not more tnan twice as long 
ns broad. Hind wing by comparison narrow. Lnbiul palpi 
very long, pon ect and thin, third joint half as long as sccoml ; 
maxillary absent ; tongue present ; ocelli largo and con- 
spicuous ; antonnue (of male) with enlarged basal joint, finely 
ciliated throughout, suddenly bent under at one third, flat- 
tened and broadened at liie curve, which is laterally serrated 
and bears longer silky hairs, tlionce tliinning out towards the 
apex. Central field of fore wing clothed with lengthened 
raised hairs* 

TyfM) G. pacalis {Botya)^ Leech, ? Diplotyla longipalpia, 
Butler, cj. 

ileyrick^s genus Diplotyla has upright palpi. 

Aqkammia, Guon. 

Type A. matronalisj Guen. Delt. & Pyr. p. 406. 

Agrammia ecrvinalis^ sp. n. 

Fore wing and thorax fawn-colour; costa whitish. Head 
and palpi luteous. Hind wings white, with darker fringes. 
Abdomen fawn-Kjolour. 

Expanse of wings 26 millim. 

Two males from S. Paolo* 

Agrammia luUaliSy sp. n. 

jUcad, thorax, palpi, aiitennic, and fore wings bright 
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luteous, without m«rkingH. Hind wing^ palo straw-*colour^ 
yellower towaid^ I lie liiud margin. Underside paler yellow. 

Kjipanse of wings 24 niilllm. 

A pair from S. Paolo, 

Choristostigma, gen. nov. 

Foie wings elongate; costa straight, but bcfoic apex 
i.jther strongly convex; apex somewhat produced; hind 
inaigin oblnjae, slightly siimous. Hind wings rounded, 
Labial palpi horiy-ontally porrect, rostriform ; maxillary 
small ; tongue and ocelli present; antennee of female simply 
fililoim, of male ahoit, thick, laminated, curved backward over 
the head ; forehead slightly produced and rough-scaled ; scaling 
fine and thick, but not glossy; markings, two lines and stig- 
mata, the latter remote from each other. 

^J\>pe 0. plumhotiignaia {Boiga)^ Fernald, Ent. Am. iv. 
p. 37, superficially reminding one of Syllythria^ but at once 
distinguished by the structure of the antenniei. 

Choristoaiigma alegantalia^ sp. n. 

Fore wing pale yellow, with tawny markings ; costa suf- 
lubed with tawmy along basal half; first line indistinct, 
blown; second line brown, rising nearer hind margin than 
usual, runs parallel to it as far as the second median nervule, 
then curves upw^ards and inwards, touching the base of the 
icnifoim stigma, and running along the median nervure 
nearly to th^e oriiicular stigma, finally reaches the inner 
margin at about the middle; a submarginal blown shade 
1 uns parallel to it, touches it at the elbow, and then forms 
appaiently witli its lower portion a continuation of the reni- 
fomi stigma; all the nervules brownish towwds the hind 
margin, with brown dots at their extremities ; orbicular stigma 
a flattened oval ringed with blown and filled up with ground- 
colour ; reniform laige, constricted in middle, edged with 
blown, and filled up with lilac-giey. Hind wing yellowish 
white, w ith dark central spot and faint traces of a curved 
Bubmarginal band. Underside yellowish, dusted with tua- 
couB ; all the markings clearer. 

Expanse of wings 20 milUin. 

Two males from California. 

Mimudea, gen. nov. 

Fore wing elongate, pointed ; costa straight ; hind margin 
obliquely sinuous. Labial palpi long, porrect; second joint 
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rough-hnired above, Btrai^t beneath ; terminal joint small, 
smooth, rounded j maxillary palpi erect, amall ; antennee 
laminated, short, curved, with sermte joints, slightly pubes- 
cent beneath in male ; tongue slight ; ocelli present. Female 
larger and paler than male ; male with a distinct anal tuft. 
Markings, two tiansverse lines and two stigmata, the latter 
sepal ated by a pale discal spot; the rcaitorm also followed 
by a large subcostal pale blotch. 

Type M, oUvalis^ Warn 

Mimudea olivalis^ sp. n. 

Foie wing (female) olive-yellowish, suffused with olive- 
iuscous ; costa, the two tiansverse luies and the two stigmata 
darker fuscous ; first line slight, curved, second broader, 
especially in its lower half, whcie it becomes a broad sliade 
and unites with the reniform stigma : a small straw-yellow 
spot before and a larger one beyond the reniform stigma. 
Ilind wnng olive-fuscous, paler at base, with a dull central band 
find row of dark marginal dots. 

Male smaller, fuscous grey, without any yelloA\ish tinge, 
and the pale spots wdiitish ; the central space between the 
two lines wholly dark fuscous. 

Expanse of wings, $ 16, d Idr millim. 

Two females, two males, from 8. Paolo. 

Mimudea Jlavinotata^ sp. n. 

‘Fore wing cinereous fuscous, the two lines only 
faintly discernible, the second preceded on costa by a large 
8traw-coloui*ed spot ; a smaller round one standing on the 
disk between the two stigmata, which are scarcely otherwise 
discernible. Ilind wing dull ochioous, with darker hind 
margin and faint central Tine* 

Female yellowish, very similar to the female of olivalie^ 
but without the fuscous-olive suffusion, and larger. 

Expanse of wings 18 millim. 

One female, one male, from Rio Janeiro. 

Mimudea eubroeea^ sp n. 

Fore wings dull rosy grey ; first line fuscous, at one third, 
tiearly y^ioal; second line firom two thirds of the costa, 
where it is preceded by a large inegularly triangular yellow 
spot, ending as a vertical line near the centre of the inner 
toargim approximate and parallel to tlic first line ; a 
pale yellow spot between the stigmata, which are scarcely 
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disoernible; fringe yellowish. Hind witigs fuscous, with 
yellowish fringes, llead, tlioraac, and abdomen rosy grey } 
anal segment of abdomen yellow. 

Expanse of wiiijcrs 12 niillim. 

One female, S. Paolo, 

In the specimen nlmve described the abdomen is unusually 
short and apparently malformed. 

Paohyzancla, Meyr. 

Typo P. stultalis^ Wlk, (/^ mutualis^ Meyr. Tr. E. 8. 
1884, p. 315 (part))* 

PacJiyzancla dishimilia^ sp. n. 

Resembles stulialia^ Wlk., but smaller, the transverse lines 
not preceded or followed by a paler space; first line less 
oblique, nearly vertical, second line without any donticula* 
tiema in the middle and lower thirds ; the general ground* 
colour of both wings more uniformly fuscous. 

One fi'malc from Accra. 


liXV . — Notes on Dr. C. FlacVa Syno^iymio List of the 

European Trichoptcrygidm, By the Rev. A. Matoui£WS. 

Fou the last few years the time which I have been able to devote 
to entomology has been fully occupied in investigating the 
Corylopliidm ; but since that study has been almost finishod, 
1 have lately turned iny attention to collecting materials fora 
second nart of my ^ Trichopteiygia Illustrata,' and 1 find 
that suen a work is much needed, for, since the publication 
of the first part in 1 872, the number of the Trichoptcrygid® 
has been nearly doubled by tlie discovery of fresh species ia 
various parts of the world, esjiecially in America, through 
the exertions of Mr, Crotch, Mr, Champion, Dr, Lo Conte, 
Dr. Horn, and Mr. Casey. 

I'hus it has happened that until a few weeks ago I was 
unaware of the existence of an important essay on the Euro* 
pcan species of Trichop terygid® from the pen of Dr. C, Flach, 
published iu the ‘ Verhandlungen der kaiserIich*k6uigUcheu 
zoologisch-botaniachen Gesellschaft in Wien,* vol, xxxix, 
1889, pp, 481-532. 

In this essay Dr. Flach has revised, or, rather, attempted 
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to reconstTUCt, the nowiencJature of the whole family, and my 
purpose in the present paper is to consider the alterations 
proposed by Dr. FlacU and to set plainly before entomolo- 
gists my own views, Avhere they differ from those of Dr. Flach, 
and, having done this, to leave it in their hands to form an 
unprejudiced opinion on the comparative merits of the systems 
in question. 

The changes of nomenclature proposed by Dr. Flach form 
a leading feature in his essay and require special notice. Tlie 
manner in which he has treated the genus Ptilium exhibits a 
characteristic example of his style. He has, in fact, adopted 
an anangement suggested long ago by Col. Motschulsky, 
dividing this very complex genus into many subgenera. 
'J'he creation of what are termed subgencra has always 
appt‘urcd to me objectionable for many rcjisona : it is impos- 
sible to define a subgenus with accuracy sufficient to enable 
a student to deteimine the proper position of any doubtful 
species; if this could be done, and the subgenus proved to 
exhibit unmistakable anatomical characters, it would become 
a liuc genus, and must be designated ns such in any subse- 
ciuent work. Col. Motschulsky’s w'paration of Ptinella from 
PtiHum is a clear proof of the tiuth of what I have said, for 
no one since his time has ever thought of reuniting those two 
genera. If it had been possible I would willingly have retained 
Micrdla^ OliffeUa, and other genera which he proposed at 
the same time as Viinella ; but I could find in these no true 
persistent generic characteis ; the difieiences wdiich they 
exhibit are mereh’' specific, the short transversely -jointed 
antennse of P. Kunzei merge gradually through other species 
whose thorax is equally devoid of channels into the long 
slender-jointed anterinm of l\ exaratum^ and the same may 
be said of their sunerficial sculpture and other differences. 1 
found therefore tuat generic separation could not be sup- 
poited by anatomical evidence, and was content to retain m 
the old genus the greater part of its former species, distin- 
guishing its various divisions by sculptural characters alone 
— thus avoiding the confusion of a multiplicity of indefinite 

S eneric terms. But even if subgeneric names should be 
eemed advisable, I consider it unjust as well as uncourteous 
to appropriate to your own credit names previously published 
by another author, although they bo but imperfectly charac- 
terized. Be this as it may (for genera are at the best mei'e 
arbitrary divisions, depenmng on the peculiar ideas of indi- 
vidual authors), in dealing with species greater caution is 
required. The characters which distinguisli species arc 
mainly superficial : anafomical variation, though oltcu useful, 
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can only be regarJed as accessory ; length of limb, form of 
oulline, and superficial sculpture must always form the 
principal specific factors — colour and size, except when 
uniformly persistent, are of minor importance. 

But, on the other hand, anatomical characters, especially 
the organs of the mouth and the comparative shape and 
disposition of the various parts of the external skeleton, must 
Ik» regarded as the only true generic distinctions. 

Such^ I believe, are the rules by which generic or specific 
sipaiations should be rejjulated. But all these rules seem to 
have been disiegaidod in the nomcnclatuic of the Tricho- 
pterygida? vvith vmicli Dr. Flach concludes his essay. 

llctore entering into a detailed examination of this nomon* 
clature I must premise that in my own collection there are 
authentic types from the collections of M. Allibent and Ool. 
Wotschulsky of tbe greater number of the species described 
by those authors, together with types of their own species 
kindly nresented to me by Dr. AubiS, MM. C. Brisout de 
Barneville, Fairmairo, Keichc, Thomson, Ilampd, and other 
iiicnds, so that I may fairly consider that I am in a position 
to speak with some amount of acciuacy on their respective 
merits ; and with these puhtninary remaiks 1 wdll now turn 
to the unwelcome task ot examining the nomenclature of the 
Trichoptcrygidm published by Di. Flach. 

The fijst genus in this list which lequiies notice is Puni^ 
dium^ divided in the following maimer into four subgenera 

PiaNiniUM, Enchson. 

MatthetvUum^ Flach. 

oiuluMf Flach. 

(iillm. 

Flach 

liXiiujatmif GiUm. 

(iUmai*<tidf9y Mattb., ex typ. 

Bruck%i^ Matth. 

tw'gtilumf Thoms. 

Wmikowiezium^ I^lach. 

intermedium^ Wank. 

P Wwifmoiem* Matth. 

Var. Wmdj Flach. 

Brentkeij Flach. 

Ptentdium. 

Pemigi^ Flach. 

Flach. 

fmcirw'ne^ Erichs. 

Matth. 

obecuftrorue, 
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iat^ieoUff Hoehh. 

Hfifdenif Hach. 
mjfmtecophiiumf Mots. 

formteetorunif Kraats. 

Kraatzu, Matth 
puniUum, GyU. 

apicahf Erichs 
evaneHcertif Marsh 
punctatumy Mot9. 
temninaley llnld 
\ar. eorpvJentiitnf Lucas 
Vai*. aUmarotd^Sy Mots 
Var ntarocmnumy FJach 
jU> i$ouky Matth. 

rtitidumy Bris. 

tmnescemy Mots. 

Var. htufioomey Fuss 
Var o/ Mach. 
ohofnUi*^ Flach 
punetatum, Gyll. 

ulntaceumy (iilhu 
Ittiotaify Mots. 

Oilhnu^toi twwi, Flach. 

nitidunif Hecr. 

puMuMf Erichs. 

4’-fvVfolafum, Alhb. 
nunutimmum. Steph 
\^ar. iiWflar 0 y hlacb. 

Var. Matthewsuy Flach 
kei^/atumy Gilim. 
ptm(i€dumt Steph. 
lieitten, Flach 


If the charactora on which these aubgencra are founded 
result in the combination of such miscellaneous groups as 
those exhibited in the foregoing list, Ihcj must be radically 
false and deceptive. P. Greisneri shows the most striking 
dissimilarity in form and outline to every other species of 
Ptenidiumj unless it be to Dr. Flach’s new species, with whadi 
I am unacquainted. P. Jfevtgatumy Oillm., is very closely 
allied to P nittduM^ Ueer. My own description of this 
species was made from an example presented to me by 
l)r. AubS, which had been verifiea Gillmcister himself, 
and therefore authentically t vpical. P* atomaroidea (w hetlicr 
assigned to myself or to Cof. Motschulsky) can bo associated 
with no other than P, evaneacena. If by the words ex typ,” 
(appended to this name in bis list) Dr. Flach means to 
inainuato that he received the tvpe from myself, I can otily 
say that 1 never sent an example of any species whatever to 
Dr. Flach, although 1 have om*red to do so, and I positively 
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decline to be considered responsible for Tnistalcea made by 
other people. But the expression “ ex typ.” may account 
for many of the errors of nomenclature contained in this list. 
I have myself suffered from the careless manner in which 
fipecimens are often named and then distributed as typos of 
ceu^tain species ; and the same misfortune may have, and 
probably has, happened to Dr. Flach. Tiruokii is con- 
spicuously distinct from all its congeners. P. targidum I 
dcrtciibcd from a type I received from M. Thomson; it is 
allied to P* fornticetorum alone. In his next suhgenus 
Dr. Flach hns j)lnoed intermedium^ Wank. ; but this is so 
closely allied to P. cmnesccnfij Marsh., that it seems strange 
to have placed them so widely apart. 

Of the ten apt cies contained in his subgenus Ptenidiam 
four arc introduced by T>. Flach himself, and are all unknown 
to me ; but throughout the Pfemdia it would be diflirndt to 
find among the older species five more totally dissimilar 
tbaii those which he has grouped together in this division, 
namely, P . fanclcorney fijrmioetorum^ evaneuvens^ UriHOutiy and 
pmictatum. In his last subgenus, OiUmeisterium^ Dr. Flach 
has placed but two species, P. nitidum and P. Ueittcri] the 
synonymy assigned to the former of these is, as far as 1 can 
judge, correct, with the exception of P. iwvigatuniy Gillin. 
1 need not repeat again what I have said only a few lines 
above respecting this species, but, should any doubt exiwst, 
must refer its solution to the description and figure given by 
Gillnieister himself or to those in the ^ Trichopterygia lUus- 
trata.’^ 

The genus Euryptilium is placed next in succession, and in 
this genus Dr. Flach has included Ptilium marginatum^ Aubd. 
It seems to me that Dr. Flach is right in adding iliis species 
to Euryptilium^ for the apex of the elytra is entire and its 
w hole iorm and sculpture very similar. 

Among the Ptilia the subdivisions and the combination of 
species become more numerous and still more perplexing. In 
his first subgenus Dr. Flach places P. Kunaei alone, but 
amalgamates under that name 1\ hrevicolle, whose thorax is 
one half shorter, and P. ruguloBum^ which has long and 
slender antennm and exhibits striking differences in oatlino 
and sculpture. The next subgenus, Triohoptilium^ contains 
but one species, 7’. fSahlhergL The figure of this insect 
(pi. xi. fig, 3) clearly pioves that it cannot possibly bo 
included in any part of the genus PtUiumj since its thorax 
oveilaps the shouldeis ot the elytra, a formation hitherto only 
found in Actidium and Micropiiliuni. Then follows the 
subgenus 1 yphloptihum^ coutaining T,mdipu»M^ two others 
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unknown to me. From types received from Herr Ecittcr 
T, mdipus is identical with a species which 1 formerly 
described under the name of Ptilium ohcmcatum, I wpuld at 
that lime have willingly separated this species from Plilium, 
but could find no distinct generic difference, and did not con- 
sider the rudimentary condition of its eyes to be of itself 
sufficient. The next subgenus, rtiUoIum^ commences with 
P. oblongum^ a name long ago superseded by Speacm\ AUib., 
and to tills are added as synonyms Fo^rsteri and fuscipenm ; 
the latter of these is the type (received from Prof. Foerster) 
from which I desciibed F, Foersfen, Dr. Flach then makes 
P. anpufitahtm^ Eiichs., into a distinct species, although he 
had just before quoted that name as a synonym of P. ohlon- 
gum^ and finishes PtiUolum with two new species. The last 
snbgenus of this group is Eupfilium, containing croatlcam* 
cahdonicum, and one new species. Then having inserted 
the genus Actidium in the most unintelligible manner among 
the normal Ptilia^ Dr. Flach appiopriates Motscliulsky’s 
name OUgclla for the purpose of lorming a genus to receive 
P, foveofatum alone. To this succeeds the absurd introduction 
of MotschuLsky’s Micridium vittaUim among some of the moat 
nonnal species of Piiliunu The shape and length of the 

i iostei ior legs is alone sufficient to separate Micridium by a 
ong interval from Ptilium^ without entering at all into the 
numerous anatomical differences which exist between those 
two genera. But tliis is not all; Dr. Flach has incorporated 
with Micridium vittatum two almost normal species of Ptilium^ 
P. IJalidaii and P. angulicoUey which resemble Micridium in 
the transparency of their elytra and in that alone. Then, 
after the intercalation of Mxllidiumy Dr. Flach proceeds to 
enumerate the remaining Ptilia as species of his subgcuus 
Ptilium. 

I have now examined in detail the whole arrangement of 
the Ptiliina ; to proceed in the same way through the Tricho- 
ptcrygina would but entail the constant repetition of similar 
reroams and prove wearisome to the reader. The same con- 
fusion of synonymy pervades the whole list j it is very con- 
spicuous in Ptindia (JScuglenes), but seems to reach its 
climax in Trichopteryw. 

I fully believe that Dr. Flach’s new species are true and 
genuine, the charactei*istic portraits of those which he Jms 
figured speak for themselves : but, if 1 can judge by typos of 
some others received fVom Herr Keitier, the differences on 
which they have been separated are far less distinguishing 
than those which exist between many species unceremoniously 
grouped together by Dr. Flach as mere synonyms ; and in 
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whnt tvay to account for the aynonj^my exhibiteil in hi» liat 
is far beyond n»y comprebenaton^ 

I liavc myaelt lon^ passed the conventional term of human 
life, and would gladly welcome the appearance of any one 
who would carry on the woik which has been iny study tor 
more than fifty years, but not in such a fashion as this. 

(lumltjv, Market Harborough, 

' March 180ii 


LXVI . — Defter I pthna of some new Species of Asiatic 
Satuiniideo* .By F. Mooku, F.E.S. 

1. Antherim pulchra* 

Male . — Varied with ochreous red on the basal area, 
oratigt-yellow along the apical border, and olive-grey on hind 
margins, the outet borders olivc-grey ; ocelli oval, with thick 
black outer liug, slightly protuberant at up|)er and lowei end 
of the cell ; submarginai band daik red, very slightly white- 
bordered ; subbasal bands prominent, black ; two transverse 
discal, dusky ochreous-brown, lunular fa 8 cia 3 . both clouded 
anterioily on the foie wing and blackish on the hind wing, 
the inner discal fascia being very narrow and the outer one 
broad. 

Female . — Varied deep orange-brown; with two darker 
discal fasciae a« in the male; outer boideis paler; submar- 
ginal band bioad, with prominent white boi-dor; ocellus of 
foie wing protuberant at upper and lower end of the cell, the 
black border thickened at tne lower protuberance ; ocellus of 
liind wing less protuberant. 

Expanse 5| inches* 

Hah. Satara Flills, Bombay {Ooussmaher). 

A larger insect than the tliree following ; distinguishable 
flora them in the male by the broader dusky outer discal 
Imnd and much narrower inner discal fascia, the latter 
crossing the wing outside the cell ou both wings; tlie inter- 
space between the subbasal dusky band and the submarginai 
band is also wdder. 


2. Anihercea fasciaia. 

Male . — Pale brownish ochreous ; discal area slightly tinted 
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with I*e4idi8h ochreoufty apical border jrellowiah ochreoaa^ outer 
borders pale olive-brown ; subtnarginal band dusky pink and 
slightly whitish-bordered ; ocelli amall^ bluntly oval; sub- 
basd Iwnds, outer discal lunular band on fore wing, and dUcal 
encircling wavy band on hind wing prominently blackish ; a 
suffused discal fascia across both wings. 

Female , — Deep ochreous yellow, brightest across the disk, 
outer border much paler, subrnarginal band dusky rfd, 
narrow, and broadly white- bordered ; ocelli large, oval; 
discal bands as in the male, prominently black. 

Expanse, <f 4^, $ 5J inches. 

Ilah, Satara Hills, Bombay (Couesmaher), 

Distinguish able by its somewhat woolly appearance, espe- 
cially observable in the female, the male uavmg a pi*onunent 
broad, dusky, lunular outer discal band on the fore wing and 
a prominent similar encircling discal band on the hind wing, 
the latter approaching nearer to the ocellus. 


3. Antheraea olwescene, 

*Mah and female ^ — Pale olive-brown, the outer borders 
paler; subrnarginal band deep purple-red, bordeied with 
pinkish white, that on the fore wing sinuous ; ocelli bluntly 
oval, the black ring thick in the female ; subbasal bund 
pinkish brown, white inner-bordered ; a darker olive-brown 
suffused discal fascia crossing both wings, and a similar 
coloured narrower lunular fascia contiguous to the submar- 
ginal band. 

Expanse 5^ inches. 

iioo. Satara Hills, Bombay {Oous8m<dcer), 


4. Anthenm ochripieUx. 

Male, — Reddish ochreous, with paler olive-grey borders ; 
subbasal and subrnarginal band deep red, tlie latter slightly 
white-bordered ; ocelh small, almost circular, talcose centre 
smalU 

JPkina2e.-**Ochreou3 or orange-yellow, brightest across the 
disk; the base pale greym ochreous; subbasal band 
ochreous red; subrnarginal band piuk^ prominent white- 
bordered* 

Expanse, <J^ 4|, $ 5 inches* 

Hah Satara Bills. Bombay* 

Smaller than 4. ommem. In the male the outer discal 
dusky lunular band is further from the subrnarginal band* 

Ann* & Mag* N* HiaU Ser. 8. VaL ix. 34 
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Beared from cocoons received in 1S74 ftom Ooj^i 0* 
Ooussmaker. 


5. Aniheraa i^r^cotor, 

Male. — Varied deep ochreous brown ; outer borders 
ocbreouB, tinged with olive ; ocelli oval in. in diameter and 
in length), talcosc centre large; submarginal red band 
bioad, the white outer border narrow on the fore wing and 
broken into dentate marks on the hind wing ; an indistinct 
dusky subbasal band, a medial discal and contiguous lunular 
fascia on the fore wing. Hind wing with an indistinct dusky 
subbasal band extending close to and round the ocellus to the 
anal margin. 

Female, — Ochreous or ^ greyish brown ; ocelli large, oval 
in. in diameter and in lenfrih) ; discal area dusky brown ; 
submaiginal red band broad and broadly pink- white bordered ; 
the discal encircling dusky band prominent and touching 
both upper and lower ends of the occulus. 

Expanse, 5, $ 5^1^ inches. 

i/ao. Purulia, Maumbhoom, W. Bengal. 

Of smaller size than either A, mylitia or A^ nehuhea (of 
which latter species I have Button’s typical specimens), and 
is distinguished by having a diiTerent shaped ocellus, the 
male having the submarginal red band much nearer to the 
ocelli and the encircling discal dusky band on hind wing 
touching the ocellus. 


6. Anthercea Hartiu 

Male andfmale , — Upperside dark purplish ochreous-^brown, 
the base of the wings ana the body being more or less reddish 
brown ; both wings with a rounded ocellus of from two tenths 
to three tenths of an inch in diameter, encircled bj a blacdrish 
line, with the centre talcose, the •outer half being chrome^ 
yellow and the inner half purplish red, the latter colour also 
extending more or less paler round Ihe outer vellow half j 
crossing the middle of the wing is a more or less blackish 
wavy Bhade| which imperceptibfy passes through the ocelli, 
and on oblique blackish, rather straight submarginal line 
extends halfway between the margin and the ocellus on the 
fore wing and at three fourths on tne hind wing, this line in 
the femme being exteriorly purplish^bordered and slightly 
grey-speckled towards the apex of the fore wing; in the 
female also the base of the costal border is likewise slightly 
grey-speckled ; in some specimens of the female the outer border 
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of the hind wing is almost eatireljr eoveted i^ith Ohrome*^ 
vellow scales, these yellow scales also being scattered on tiio 
border of the fore wiiitf ; cilia deep chrome-yellow'. 

Expanse of wings inches. 

//cm. Kewohwang, Manchuria, N. China. In Coll. Moore. 

The adult larva of A, Ilartii (in alcohol) is 4 inchos in 
length. Colour green, with two dorsal roa*8 of short hairy 
tufts composed of a few fine divergent hairs, and two lateral 
rows of smaller similar tufts, one being on each segment in 
each series, and the tw’^o dorsal tufts on the third and fourth 
segment on slightly raised prominences ; a smaller tuft also 
on each of the fore legs ; at the base of the anterior tufts 
and the dorsal and lateral tufts is usually a sparkling gilt spot ; 
the feet, underside, and front of head also slightly hairy ; 
head with black spots in front and a lateral upward streak ; 
front legs with black streaks and pads on the middle, and 
hind legs also black; spiracles narrow, blackish. Cocoon 
pale ochreous white, attached by a long slender peduncle to a 
twi^ of the food*plant, and partly enveloped witn the leaves. 

The natives rear the larva, in a scmi-domesticated state, 
on oak trees, it being stated that two broods are obtained 
within the year. 

Named after Sir Robert Hart, through whose interest 
specimens were collected and forwarded to Mons. Natalis 
Kondot. 


7. Antkercca horneenais. 

Female . — Upperside dark ochroous yellow. Fore wing 
with grey-spcctled costal border; a prominent ordinary 
narrow, outer disoal, transverse, blackish band with white* 
speckled pink outer border; a broad, very bluntly ovate 
ocellus with small talcosc centre^ the inner half of the ocellus 
Wng light red, with traversing incurved white line, the outer 
hiJf greyish purple and externally edged by a black line, 
which is slightly thickened at its upper end and then extends 
to the costal vem ; a subbasal, transverse, indistinct, slender, 
nearly erect pide red line, and a darker similar snort line 
crossing the cell ; a red broad streak also within the cell from 
near its base and extending beyond the transverse line ; a 
narrow, indistinct, darker odireous fascia crossing the middle 
of the wing and passing through tlie outer edge of the ocellus. 
Uind wing with a sixmiar very bluntly ovate ocellus having 
a talcoae centre, and the upper end ^ its black outer line 
terminating in a large yellownsentred longitudinal streak ; a 
prominent outer discal, narrow, transverse, blackish band as 
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on fore wing, extending cloec to the ocellus ; a red, narrow, 
aubbasal angulated line from inner margin extending above 
and round the upper part of the ocellus ; a darker ochreous 
medial fascia from below the ocellus to inner margin. Thorax 
CTey-speckled ; head, antennae, and legs dark ochreous ; eyes 
brownish ; thorax and abdomen ochreous yellow. 

Expanse inches. 

Hao. S. Borneo. In coll, F. Moore and Singapore 
Museum. 

This species is nearest allied to j4. Helfsrij tlie female of 
horneensts differing on the fore wing in the more prominent 
transverse outer disoal line, a larger ocellus having a talcoso 
centre (the ocelli in Helferi being blind), in the red dash 
within base of the cell, and in the darker ochreous indistinct 
middle fascia extending across the wing through the outer 
edge of the ocellus ^in Jnelferi it extends midway between the 
ocellus and discal line). On the hind wing borneenata also 
differs in the prominent outer discal line, larger and talcose- 
centred ocellus, and the medial dark ochreous fascia (not 
present in JHelfiri)^ From the allied A. yamtmai of Japan, 
the female bomemaia differs on the tore wing in the loss 
obliquity of the outer discal Hue, differently shap^ ocellus, the 
red dash at base of the cell, and different position of the mmial 
ochreous fascia (which in yamamai extends through the 
middle of the ocellus) ; on the hind wing in the different 
cuivature of the outer discal line and smaller as well as 
different-shaped ocellus. 


8. Antherwa Ridlyu 

Female, — ITpperside with the inner area dark oclireous 
yellow, cloudea with reddish ochreous, the outer borders 
broadly dark pui^ilish brown. Both wings have a large 
rounded ocellus with a broad talcose centre, the inner border 
of the ocellus Mug crimson with white traversing line, the 
outer border olive-Wwn, the enciroHug line black and that 
on the fore wing thickened at base of live subcostal branch ; 
crossing the discal area are two reddislwblack sinuous lines, 
the inner lino broadest and touching the ocelli; S medial 
broad fascia and two subbasal angulated fascias ; costal border 
of the fore wing and front of tiborax grey-s^ckled ; head, 
body, and legs reddish ochreous ; antennsB brown. 

Expanse, inches. 

Hao. North Borneo. In coll, F. Moore and Singapore 
Museum. 

This species is allied to A, lartaaa (Westwood, ^Cabinet 
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^ Oriental Entomology/ pi. xxiv. fig* 1) of Java. It is 
distinguishable from tlie same sex of that species by the very 
considerable darker colouri bi-oader transverse sinaow mark* 
ing8| and larger ocelli. 


9. Anthercea auraharta* 

Male . — Upperside pinkish brown ish-ochreous. Fore wing 
with grey*sp€ckled costal border; with a broad suffused 
brownish-ochreous anterior shade before the apex ; a narrow 
dusk^ excurved subbasal line, a short incurved similar line 
crossing the cell near its base, an oblique inner dtscal similar 
line commencing from below the apex, which is luuular ante- 
riorly and sinuous posteriorly; l^yond this Hue is a con- 
spicuous ordinary pink-bordered, dusky, discal line, which is 
almost straight ; ocellus small and bluntly oval, a quarter of 
an inch in vertical diameter, outwaidly lined with black, the 
talcoae centre being narrow. Hind ing with an indistinct 
dusky angulated subbasal line, which almost imperceptibly 
curves below the anterior margin and returns sinuously across 
the discal area, beyond which is an indistinctly defined 
ordinary pink-bordered, sinuous, outer discal line; ocellus 
small, one quarter of an inch in vertical diameter, rounded, 
talcose centre very minute. 

i^sn9a20*~Uppersidc ochreous yellow ; costal border grey- 
Sjpeckled. Fore wing with a pale whitish-bordered subbasal 
line and an outer discal, whitish-bordered, slender, pinkish 
line : an indistinct darker ochreous narrow shade crossing the 
midale of the wing through the ocellus; the ocellus very 
large, irregularly elongated outwardly, three quarters of au 
inch in longitudinal length, brownish ochreous, black-lined 
outwardly, tolcose centre large and longitudinally oval^ and 
crossed by the diacocellular voinlet. Hind wing with a 
darker ochreous narrow shade crossing the middle ; outer 
discal pinkish line with narrow lunulated outer border; 
ocellus longitudinally bluntly oval, ochreous brown, with oval 
talcose centre and black outer line. Body ochreous yellow ; 
collar grey; bead and front legs bright oobreous yellow; 
antennm reddish ochi*eous. 

Expanse, 5, $ 6 inches. 

JEToo. Java {Ihr^fidd). Type in coll. British Museuim 
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LXVIL“J9rtViVA Schisopoda of the Families Lophotfaafcridio 

and Euphausiidft)* By the Bev, Canon A. M* Noeman, 

M,A., D.C.L., F.R.S., &c. 

In Bell’s ^ History of British Stalk-eyed Crustacea ’ a single 
species of these families was described which had been found 
by Couch in the stomach of a mackerel at Polpcrro^ It was 
named Th^sanopoda Co/uchiij BeII| and is the Nyctiphanes 
Conchii of the present paper. 

In 1861 I briefly described in the Brit. Assoc. Report, 
from Shetland, Ctenomvsis alata^ Norman, which is the 
Lophogasfer tvpicus of M. Sars. 

In 1868 1 recorded in the “Last Report of Shetland 
Dredging” (Brit. Assoc. Report) Thyaanopoda norvegica^ 
M. Sars, ~ Nyctiphanes norvegica of this paper. The younger 
specimens there referred to subsequently proved to be refer- 
able to Thyaanoesaa negUcta^ Kroyer, 

In 1872 Mr. G. Sim recorded in the ^ Scottish Naturalist,’ 
as found at Aberdeen Rhoda Jatdineana^ Sim (ss^Borso- 
phauaia Raschii^ M. Sars), Thyaanoesaa aberdonenaia^ Sim 
Thyaanoesaa nealecta^ Kroyeri, and under a name Thyaa^ 
noeaaa horealia^ Norman (non (3. O, Bars, 1882) the Nema-- 
toacelia megalopa of the present paper. Mr. Sira wrote : — 
“This species [ST. ahordonanaia} is found in considerable 
abundance on our dandy beach in the months of March 
and April, along with T horealia^ a species named by the 
Rev. A. M. Norman, for the identification of which I am 
mueli obliged to that gentleman. The principal difference 
between T. borealia and T aberdonenaia is in the first pair 
of feet, which in T borealis are terminated wdth frona 
eighteen to twenty long sharp spines, all proceeding from the 
extremity of the limb, while in T. aberdonenaia eighteen 
spines are arranged along the sides of the l^t s^ment of 
that membei, and two more placed on the wrist The body 
and rCstrum also differ in the two species.” Mr. Sim here 
greatly exaggerates the number of spines at the extremity of 
the limb, which are f usually) eight ; but one of my mounted 
specimens might well be mistaken to have sixteen, since the 
animal being about to cast its skin, the whole of the new 
spines are seen within the old ones, and would easily deceive 
in such a mounted specimen if the observer was not prepa^ 
for the deception. In consequence of this inaccuracy wi& 
respect to the number of spines it appears to me that ^ 
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specifio tiatue T, boreaite must yield to the later name 
Nematascelis meffalopst G. 0, Sara. 

In 1887 Professor McIntosh first recorded Thjf$ano^aa 
^fterAi G. O. Sara ( » 7". bngiecvudata^ Er&yet). as British 
(Ann. & Mag. Nat. Hist. Sfer. 5^ voL xix. p. 140). 

Lastly, Boreophauftia inermia^ Kr5yer, was first published 
as British by Messrs. Brook and Hoyle in their paper On 
the Metamorphoses of Britbh Eupuausiidss (rroc. Koy* 
Soc. Edinb. 1888 , p. 414). 

Such were the first records of the species of Lophogastridtis 
and EupbausiidflB which at the present time arc known to live 
in our seas. As there is no account of them in any English 
work, and I consequently have specimens frequently sent 
to me to name, 1 have thought it desirable to write the 
following notes on this interesting group of oceanic Crustan 
ceans, which are found either as surface swimmers or in deep 
water at some distance from land. 

The descriptions of the families are in great measure con- 
densed and slightly modified from the works of G. O. Sara. 


Spnopais of Families^ Genera^ and Species. 

Suborder SCHIZOPODA. 

Legs furnished with exopodites used for swimming. In 
rare instances the first pair of legs formed for prehension, more 
usually this pair, as all the remaining legs, are simple. Ova 
borne below the carapace between the posterior pair or pairs 
of legs, usually enclosed in a marsupial sac formed by leaf- 
like processes which are developed trom the base of the legs. 

Fam. L Lophogastridv. 

Maxillipeds robust ; the exopodite imperfectly developed, 
consisting of a single joint ; the epipodite very large and pro- 
jecting within the branchial cavity. First legs with ter- 
minal joint obtusely rounded, and densely hirsute ; remaining 
legs having a well-developed nail. Hranohim arborescent, 
complex, the largest bvandh freely projecting beneath the 
body, the remaining branches concealed by the oanupaoe. 
Harsupium composed of seven pairs of plates. Oaudal umbs 
(pleopw) well aeveloped in both sexes. No phosphorescent 
organs, Inner uropoos not furnished with an auditory appa- 
ratus at their base. Telson very large, in genem form 
as in 0ie Macrura. 
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Fam. IT. Snpluiiuiiid». 

MaxilUpods elongate, pediform ; exopodite well developed, 
epipodite rudimentary or wanting. Legs witlioat dactylna, 
posterior pairs more or less inmcrfectly developed. Branchiie 
wholly exposed to view. Egg-pouch, when present, not 
formed of plates attached to h^soB of legs. Caudal limbs 
(pleopods) well developed in both sexes. Phosphorescent 
organs present at the bases of the first and of the penultimate 
legs and also on the abdomen between the pairs of pleopods*. 
Inner uropods not furnished with an auditory apparatus at 
their base. Telson very slender and tapering to an acute 
point, giving off on eitner side at a short distance from the 
extremity a very larg0 spine*formcd process, whicli extends far 
beyond the end of the telson itself. 

Fam. III. Mysidtt. 

Maxillipeds strong, with exopodite well developed, nata- 
tory, and the epipodite lanceolate and projecting within the 
branchial cavity. First legs differing from the following, 
used as gnathopods ; remaining legs slender, usually without, 
rarely with, a terminal nail. No true brancluaj present. 
Marsupial pouch usually composed of two or three pairs f of 
leaf-like piocesaea springing from the hinder pairs of legs. 
Pleopods in female small and rudimentary, in male natatory 
and often remarkably modified to assist in copulation. Inner 
uropods with an auditory apparatus at the base. No phospho- 
rescent organs, Telson very variable in form, but never aa 
in the Euphausiidm. 


Fam. I. Xiophogastridsa. 

Genus Lophogastbr, M. Sara. 

(Carapace tridentate in front, the lateral teeth as much 
developed as the central, this portion of carapace 
advanced in ffont of the eyes, the peduncles of wnioh 
are completely concealed bv it, and the eyes them- 
selves are protruded on mther side. Pt^unde of 


* The genus Benthmphmnia is, however, not furnished with' these 
organs. 

t in the genus Bottmnym there are seven pairs. 
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totonuules remarkably broad and flattened, their 
inner flagella amall. the outer greatly developed. 

Antennal ecale broacuy triangular, breadth Bubequal 
to length ; inner margin ciliated, outer not ciliated, 
serrated on the edge, serrations four to six. All the 
legH biramose as in other Bchizopoda. Telson very 
large and much longer than the uropods ; extremity 
narrowly truncate, with a strong spine at each 
comer, between which the termination is serrated 
and furnished with two aeito. Outer uropods one- 
jointed L, typicua. 


Fam, II. Etiphausiidas. 


All the legs subequal * A . 

First legs much longer than the rest li. 


A. 

llasal joint of antennulea furnished at the extremity witli 

an erect, conspiouoim, leaf-like apixmdngo Nyctq)fuwe8, 

liasal joint of autennules without any ert'Ct leaf-like 

appendage at the extremity Bonophamia, 


B. 


The long first logs having the two terminal joiola armed 

witii spiniform setm on both margins Thynanoeam. 

The long first logs neatly produced and very slender, 
last joints naked (without any lateral setm), the 
extremity terraiiiatiug in a bunch of greatly developed 
porrecied spines, those spines serrated Nematoscelia. 


Genus Nyctiphanes. 

A spine on side of carapace behind the middle. Ros- 
trum nearly obsolete, ocular lobes of carapace pro- 
duced into spino-Uke points. No dorsal spine over 
base of telson N, norvfyiau 

No lateral stdnea on carapace. Rostrum distinct, shortly 
triangular, lobes of carapace over eyes not at all 
produced. A dorsal spine over base of telson . . . , AT. Couohu\ 


Genus Boreophausu. 

Rostram narrow, about as long as first joint of anton- 
nules \ no spine on the aides of the carapaoe ; a snino 
over the base of the telson^ telson longer tnan 
uropods B, inenwa. 
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Hostram tnangnlar, shorter than first joint of antennules ; 
a i 9 pino on each side of the carapace in front of the 
luiadlo : no spine over the base of the telson ; teleon 
subequal to or rather shorter than uropods B, J^ehii, 


Genus TiirsANOESSA. 

No Mpino on Aide of carapace. Antennal scale elongated 
and narrow, the extremity bluntly but narrowly 
rounded. First joint of outennuloA shorU^r than 
coniliinod hingth of the two following joints. A 
spine over the base of the tehon 7*. neglecta. 

No spine on side of carapace. Antennal scale elongated 
and very narrow, iuner margin gradually sloping to 
meet the outer, with wliich it unites at a terminal 
point. First joint of anteiiimlea longer than com- 
nined length of two following joints. No s}>iQo 
over the hose of the telson J\ lotigtcauclaia. 


Genus Nematoscklis. 

No spint) on sides of carapace. Eyes very large, con- 
fctrieteil across the middle. First legs longer than 
the body in adult jV. megulopa. 


A species has been found on the Norwegian coast — 
Euphauaia pellucida, Dana hidentata^ G* O, Sara) — 

which will probably be also met with in our own seas. It 
may at once be distinguished from all the foregoing by these 
characters ; — 

Two spines on each side of the carapace, one about the 
middle and the other behind it. Antennal scale broad and 
widely truncated at the extremity. First joint of antennules 
furnished with a leaf-like lappet (smaller than in Nvettpkanea) 
which is cut into two or many digital processes. The ventral 
preanal spine is trifid. 

In the following list the words Mua. Nor. (Museum 
Kormanianum) indicate that specimens from all the localities 
and collectors cited in the sentence preceding are in my 
collection. For instance, examples ox Lophoffoster iyptoua 
are in my possession from all the localities given except 
South 01 Cape of Good Hope.” 
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Bynonymio List, with IIabitai$. 

Suborder SCIIIZOPODA. 

Fam. L LophogaBtridsB. 

Genus LOPHOGASTER, M* Sars, 1856, 

=a Ctenomyaisy Norman, 1861. 

Lophogcister typicusy M. Sara. 

18T>0, Ijiiphvyafder typicua^ M. Sara, Forhaud. Skaud. Naturf. Mode i 
(’’hrifitiania, p. 160. 

1802. Ctmomynu alatay Norman, llrit. Aesoc. Hep, for 1801, p. 151. 

1862, Lophttgoister typicfis, M. Sots, Christiajiia Ihiiverstetspiv^grani 
(Hesk. over Loph^yoBter tyfHcmy eu merkvcerdig form af de lavere 
tiRiddudo Kreb»djT), pp, 1-67, pki. i., ii., iii. 

i860. LopkoyoMter N orman, Report Shetland Dredging,’' 

Rrit. Assoc. Rep. lor 1808, p. 205. 

1885. LophoyoBter typioti$y O. O. Bars, Re^xirt ‘Challenger ’ Schixopoda, 
p, 14, pi. i. figs. 1-7. 

Shetland, 1861 and 1868 {A. M, N.) ; ^ Porcupine’ Exped., 
1869, Stat. 6 and 11 off S.W. of Ireland, in 90 and 1630 
fath,, Stat. 67 and 68 East of Shetland, 64 and 75 futh. ; 
Mm* Nor* 

Diatrihution* Bergen and Ilardanger Fiords, Norway 
{A* M* N.)\ Fosse de Cap Breton, Bay of Biscay, 35-60 
fath. {A* At* N *) ; Messina (Zool. Stat* Naples ) : Mua* Nor* 
South of the Cape of Good llope, 98-150 fath., ^ Challenger ’ 
Stats. 141, 142 (G* 0* Sara)* 


Fam. II. EuphauBiidiB. 

Genus 1. Nyctiphanes, G. O. Sars, 1883. 

1. Nyctiphanea norvegioa (M. Sars). 

1856. ThyBonopodo twrveyicay M. Bars, Forhand. Soand. Naturf. MikJe i 
Christiania, p. 109. 

1863. Thysanopoda norvemoUf M. Bare, “Cm Sleegten Thysoficpoda og 
dens Norske Arter ” (Christ. Videnek. Forhand.), p. 2 (separate copy), 

1668. Tkyaancpdda nanOf id. ibid. p. 15 (junior). 

1808. Thyaanvpoda nm^vefica. Goes, C^rust aecap. podoph. marina 
Buedie kc*' (Qfifvere. \et.-Akad. Forh.), p, 18 (eeparate copy). 

1860. Tfysanapoda nw'vagica, O. 0. Sara, Berot. Bouuneren Idfafe foro- 
ta^ Zool. Reisi^ dro., p. 15. 

I66C^ ThyamomdanorvBgicayl^oxmm* ** Last Report Shetland Drodir« 
ing,” Brat, Assoc. Hep. for 1868, p. 266. 

1874. Thystmopioda norwegioa, BuchhoU, Zweite deuteche Nordpolar-. 
fhhrt, vol ii. p. 285, 

1879. thymnojMdanorveytcOy S. 1. Hinith, ** Stalk-eyed Crust. Atlantic 
Coast of N. Amer.,*’ Trana. Oonnoc. Acad. vol. v. p. 89, 
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1BB2. Thysanoiioda norvsgica^ O. 0» Sara, Overdgt af Noi^ Cruat* L 

p. 60* 

3883* Nyctiphanea ^mrveyica^ Q* O. Sara, Prelim* Notice® on Scbizo- 
poda of < Challenger * ” ((’hriet* Videnak. Forhand*), p* 24 (separate 
copy) 

1880* NyHi2*hanpt, norv^gicOf Norman, Report Scotch Fishery Board, 
p. 167 ; and Ann* & Mag. Nat. Hist, aor. 6, vol. x\x, IBB7, p* 02* 

Shetland, 1861 ; off Valeiitia, Ireland, 1870 ; Loch Fyne, 
18;>5 (/i. M» M) ; Banff (T. Edward) ^ Firth of Clyde 
{/). liohertsoii) ; East Scotland {Prof. Ewart) \ Moray Firth 
{F. Scott) ; l^och Goil, Loch l^ng {Dr. J. Murray): Mas. 
Nor. Firth of Forth (/. B. Henderson). 

IHsirihuiion. Norway {M. Sara)] Bay of Biscay (-4. M. N .) ; 
off coast of Portugal, taken by Mr, Davidson in ‘ Porcupine,’ 
1870; ^Porcupine,’ 1869, Stat. 64, hit. 61® 10' N*, long. 
2° 21' W. ; Faroe Channel, ^ Triton ’ Exped., 1882 (Murray); 
off Eastport, N.E* America (S. I. Smith) : Mu^, Nor. Lat. 
75® N., long. 12® E, (Go'^s) ; off the Naze (Metzger); in 
great abundance off N.E* America and in Gulf of St. Law- 
rence (S. L Smith). 


2. Nyctiphanes Couchii (Bell). 

386i. Thymnojmda C<nnhu, Ball, Ilisi. Brit. Stalk-eyed Crust, p. 246. 

Polpeiro, Cornwall, stomachs of mackerel (R. L Couch) ; 
Cornish coast, 1881 (Dr. Day); Polpeno (W^ Laughrin) ; 
Banff (T. Edward) ; off Valentia, Ireland (A» M, N.ji Mus, 
Nor. 

Nyctijihanes Couchii is quite distinct from N normgica^ 
and specimens fiom all the above sources agree in the charac- 
ters 1 here give to distinguish it from the latter species. 

Nyctiphanes norvegioa . — A spine on each side of the cara- 
pace behind the middle. Kostrum scarcely developed| so 
short as to leave the base of the eye-stalks exposed* Lobes 
of carapace over the eyes drawn out into slender spine-like 
points, these points projected as far as, or further forward 
than, the rostral lobe. No spine over the base of the telson. 

Ngetiphanes Couchii . — A much smaller and more delicate 
species, usual length about 13 millim. No lateral spines on 
carapace. Bostnim more developed than in norv^ica^ in 
shape broadly and bluntly triangular, concealing the base of 
tlic eye-stalks ; lobes of carapace over the eyes not produced* 
A spine over the base of tlie telson as wdl as a small ventral 
preanal spine. In the male^ of which some examples occurred 
at Banff, the antcnnules, in ad^tion to the usual reflexed 
membranous leaflet of the first Joint, have another reflexed 
membranous leaflet at the cud of the second joint of the 
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peduncle, the diatal portion of the leaflet being cut into 
digitated processes 

Njictiphams Couohn is very like N". anstrcdiB^ G. 0* Sars 
('Challenger’ KeiM>rt, p. 115, pU. xx. and xxi. figs. 1--7), 
except that in the former there is a spine at the base of the 
telson and a small preanal spine, which are absent in the 
latter. The male also of N* Couchti agrees most closely with 
N* auBfralis in the form of the hinder margin of the carapace 
and the sexual developments of the pleopods [vide ' Chal- 
lenger’ Report, pU xxi. figs. 3, 4, 6, 71. As regards the 
first plcopod, the likeness is not merely one of general 
character, but the serrated edge of the one margin and the 
single seta of the lateral lobe of the other margin are identical. 
But with I'cspect to the male antennulcs, no leaflet corre- 
sponding to that of the second joint in tf. Couchti is described 
or figured in N* aaatralia* 


Genus 2. Boreophauhia, Q. O. Sara, 1883. 

[Vide Sars, Prelim. Notices ScluKopoda 'Challenger’ 
Exped., Christ. Vidonsk. Foihand. 1883, p. 11 (sepaiatc 
copy); but I am not aware that the genus has as yit been 
defined.) 


1. lioreophausia inermis (Krbycr). 

1849. Thymncfioda tnermU^ Krojrer, Voyage en Seaiidinavio &c., Oruat. 
pi. vii fig. 3 «-<. 

1850. ThmitnQpoda inermis, Kxdiyer, Monog. Sl«egton Vi- 

danak. rk’laJc. 8kr. 5 Raokko, vol. iv. p, 304, pi. v. fig. 34. 

1870. Thuwmopoda inermiM, 8, 1. Smith, “ Stalk-eyod Crust. Atlantic 
Coasts K. Ainer. Trana. Conn. Acad. vol. v. p. 91. 

18^3. ^uphetuia inermis, G. O. Sara, Ovorsigt &c. (/. c.), p. 51, pi. i. 

ISsf . Boteephausia tnennis, H. J. Hansen, /. c. p. 53, 

Banff (T. Edwe^rd ) ; Shetland, 1868 (A. AL K) ; Moray 
Firth [T. Scott ) ; Mm. Nor. Clyde district (Brook and 
HoyU). 

Diafrihution* West Norway [O. 0. Sara); Eastport, 
N.E. America (B. I. Smith ) : Mua. Nor. Greenland (JRoY&r 
dbe^f fide //. J. Hanaen) ; E. America from south of Cape Cod 
northwards (8. L Smith ) ; Gulf of St. Lawrence, as T. 
Hoglecta (/. Whiteavea) ; Spitsbergen [OoSa). 

♦ This leaflet is similar in general character to that attached to the 
Jirat joint of the antenuular peduncle in the genus JRupAausia, 
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2. Boreophausia Raachii (M. Sara)* 

1863, Thysamp^a liascldi^ M. Bars, Om Slaigten Thysanopoda &c. 
(Christ Vidwnsk. Forhand.), p. 14 (separate copy). 

187:}. Jdhoda Jardinema^ (1. Sfm., “ Stalk-«yed Crtist, N.E. Coast of 
Scotland/^ in * Scottish Naturali^,* p. 0 (separate copy), pi. iv. ftf?. A. 

1 882. Jhhtphauna JZasoftit, (1. 0. HarS| ** Oversigt af Nurges Oustaeeer,*' i. 
(Chmt Videuflk. Forhand.), p. 61 (separate copy), 

18^. Bormphamia Baschii, Norman, Fourth Annual Report Fishery 
Hoard of Scotland, p, 166; Ann. & Mag. Not. Hist, ser, 6, vol. xix. 
1887, p. 01. 

1887. Boreophamia i?<wc^iY, H. J. Hansen, '^Ovorsigt over dot veHtligo 
Grtinlouds Fauna af inaliic. liavkrebsdyr ** (Vidensk. Middel. fru deu 
naturh. Foren. i Kjobh.), p. 63 (separate copy). 

Fii*th of Forth (J. B. Henderson) ; Loch Fyne, 70 falh. 
{A, M, N. in ‘ Medusa.’ 1885) ; Loclie Goil and and 

l^tween Cumbrae ana Bute (Z>/% #7. Murray) ; East of 
Scotland (Eioart): Mus. Nor. Loch Broom (Brook and 
Hoyle) \ Aberdeen (S/w). 

Distribution. Norway, Christiania Fiord (M. Bars) , west 
coast (G. 0, Bars) ; Greenland (M oiler dsc.^ fide //. J, Han-^ 
sen) ; German North Polar Exped. (Buchholz). 


Genus 3. Thysaonessa, F. Brandt, 1851. 

1. Thysanoessa neglecta (Krbyer). 

1840. ThysanMKida neyhrtn. Kroyer, Voyage en Scartdinavio &c., 
(/rust pi. vh. tig. 3 tt-d. 

1 861. Ihysanopona ( ThytianoesM) lonyipcn^ F. Brandt, in MiddendorfTs 
Sibirische Raise, Hd. ii. Th. i. p. 128, pi. vi. figs. 1-14. 

1872. Thysanoessa aherdonensis,^. Bim, ‘‘ Stolk-eyed Crust. N.E. Coast 
of Scotland,** in ♦ Scottish Naturalist,* p. 7 (separate copy), pi. v. 
tigs. 1-8. 

1882. Thysanoessa borealiSf G. O. Bars, Oversigt d:c. (/. e.), p. 62, pi. i. 
figs. 10-18. 

1887. Thysmoessa neylecta^ II. J. Hausen, I, o, p. 54. 

Shetland, 18G1 (A. ilf, N.) ; Aberdeen, 1868 (O. Bim ) ; 
Firth of Forth (T. Scott ) : Mus. Nor. Loch Seaforth, N.B. 
(Brook and Hoyle ) . 

Distribution. W^st Norway (some of KrOyer’s types from 
Copenhagen Museum) ; Eastport, N.E. America (^9. L 
Smith ^)i Mus. Nor. Western and northern Norway and 
Finmark [G. 0. Bars)*, Siberian coast (Brandt) j Greenland 
(H. J. Hansen). 

1 found a single specimen accldimtally mixed with a number pf 
Boreophausia inermis which were kindly sent to me by i*rof, 8. 1. SmitL 
I do not remember that it has been ie(*orded previously f^iu fiie United 
Htatos, 
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2. Thymnoesea ionffteaudata (KrOyer). 

1849. ThyBun^da lonymxudata^ Kroyor, Voyage en Scaudinavie &c., 
OuBt. pL viii. fig. 1 n-f. 

1882, ThyBrnumm Unera^ G. O. Saw, ‘^Overaigt af Korgea Oruat, i.” 
(Chriat. Videoak. Forhand.), p. faepwate copy), pk i. 38, 10. 

1887. ThynanoesBa lonffica^tdat^x^iX. J. Hanaf>n, “ t^vora. over aet veatlige 
Griinlalida Fauna n^ malak. Ilavakrebadyr’* (Vidousk. Middek fra den 
naturh. Foron. i Kjiibh.), p. 54 (aeparatc copy). 

Thrown np in enormous quanti^ in St. Andrew’s Bay, 
April 22, 1886, and sent to me by rrof. MTntosh for deter- 
mination, who wrote subsequently that this species, to- 
gether with Ni/ctiphanea norvegxca^ occurred so densely that 
the tidal wave was crowded with them, and miles of sand 
were strewed with their bodies which the receding wavelets 
loft in streaks and curves ” *. In ‘ The Naturalist ’ of tin's 
month (May 1892) Mr. Thomas H. Nelson, in his ^Ornitho- 
logical Notes from Itedcar,’ writes (p. 144); — February 
lOtb, 11th, and 12th. Attracted by the number of Kitti- 
wakea {Itma iridacfyla) to be seen aoout a mile out at sea, i 
procured a boat and went off to ascertain the cause of tliis 
vast assemblage of gulls ; both east and west, as far as the 
eye could reacii, their graceful white forms were visible, many 
busily engag(»d dipping into the water and others flying 
overhead and then darting down to pick up some object from 
tlie surface. I shot two or three examples and found tliat 
their mouths were full of small Crustaceans, with which tlie 
sea was literally alive ; heaps of these were afterwards washed 
ashore by sea- winds, and afforded a feast for starlings and 
Other frequenters of the tidal line.” Mr. Nelson sent to me a 
small bottleful of the Cmstaceans for determination. The 
mass of them were Euthemiato compressa^ Go^s, an Amphipod 
allied to IJymriay which had not been previously observed on 
our coast. There wore also several examples of Nematoscelia 
megahps. Q. 0. Sars, and one of Thysanoeasa longicau^Ua. 
Krdj^er [Mua. Nor.)^ 

Distrihution. Greenland, * Valorous’ Exped., Stat. 8; 
Faroe Channel, * Triton * Exped., 1882 (ilzi/a. A'or.), lat, 
69® N., long. 61® W. {Olrik^ fide Hanaen). Kroyer’s 
original exac^ples were from lat. 61° N., long. 13° W,, and 
lat. 60° N- long. 11° W. {Hdnaen)^ Western Norway and 
Varanger Fiord, Finraark (v. C>. J^ra). 


Ann. A Mag. Nat. Hist, «er. 5, vol. xix. 1887, p. 140. 
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Gtenus 4* Nematoscelis, Q, O. Sara, 1888, 
NematoBcelU megadopn^ G. O. Sara. 

1872. Thy$mi 0 e»Mi hormlift, Norman, MS. in Sim, * Htalk-eyod Oruwt. 
N.E. C'bast of Scotland*' (* Scottish Naturalist*), |). 8 (neparate copy). 

1882. N<*mato 9 celis nx^alom, Q. O. Bars, ‘^Prelim. Notices of Schiso- 
poda of * Challenger' Kxpcd.” (Chiisfc. Videusk. Forhand.), p. 27 
(separate copy). 

1885. NentatosceltB nvtyahpB, G. O. Sara, Beport ' Challenger' Schiso*- 
poda, p. 127, pi. xxiii. tigs, 10, and pi. xxiv. 

yematoscelia is remarkable on account of the very great 
length of the first pair of feet, which are even longer than in 
Thgsanoeaaa and differ markedly in character. In mature 
Nematoacelia mtgalopa these legs exceed the length of the 
body, the moral and two following joints are very long and 
slender, especially the ineros, and at the extremity of the 
iiieros the limb is capable of being bent back upon itself. 
The meros has a row on each side of small nearly appressed 
spinules and also several falcate-shaped spines, which look as 
if they might serve the purpose of grasping the propodos 
when bent back upon the meros. The carpus is quite smooth, 
the propodos is almost naked, but there are two or three small 
spinules towards the extremity, and at the extremity arc two 
])OiTected and greatly developed spines, which, with six other 
similar spines springing from the lust joint (dactylus?), 
foim a remarkable terminal brush to the limb. Tliese eight 
teiminal spines are serrated in a very peculiar spiral manner, 
and the serrations point backwards. The ventral preanal 
spine in the Scutch examples is either bifid, os figured by 
Sars, or simple. 

The British examples appear in all respects to agree with 
Sars’s description and figures of N* megalopa^ except that he 
writes of the first legs tliat the meros and subsequent joints 
lack every trace of marginal bristles, being quite naked 
throughout, save at the apex.” This is not q^uite correct as 
regards the specimens I have seen. 1 thiuk it well for the 

I iresent to reicr these to y megalopa ; but if the form should 
lereafter prove distinct my name li. barealia can be adopted. 

Specimens not full-grown have the first legs shorter than 
the fx)dy, the eyes smaller and with faint traces of bilobatioui 
the antennal scale pro|iortionately shorten and thus come 
rather suspiciously near to JV, micrapa, G, O. Bars. 

Banfi^ 1862 (T. iSc/icarrf); Aberdeen, 1868 (G* j8tiw) : 
Firth of Forth, 1692 Redcar, Yorkshire, April 

1892 (Y, H. Nehim ) : Mua. Nor. 

In the ^ Challenger ’ Expedition N. megalopa was found in 
tlie middle of the South Atlantic on the line between Buenos 
Ayres and Tristan d^Acunha at Stations 331, 332, and 883. 
It was also taken in the North Atlantic off* Nova Scotia, 
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LXYtlL — Gritieal Ohsermtionn on FrenzePg Mettozoon Sali- 
nella: a biological Sketch. By Vrot Ste^aU ApAthy*, 

Ik the ^ Zoologischer Anaeiger * for 1891, no- 867, pp. 280 
ef i«i the ^ Biologisohes Oentralblatt/ IJd- xL 

pp. 577 et seq.Xj Frenzel described a new animal, on which 
he bestowed the name StdineUa The creature is a tube 
provided with two apertures — ^mouth and anus— ^nd its wall 
consists of a si KG lb laybr of CBLTii. The cells on the 
ventral surface are similar to one another and finely ciliatc ; 
it is only around the mouth, which is not quite terminal in 
position, that certain of the cells are provided with stouter 
cilia- On the dorsal side the cells bear short setce instead of 
cilia. The surface of all the cells which is turned towards 
the intestinal cavity is likewise finely ciliute. Food-particles 
ore found in the intestine in a solid form. Pronzel is led to 
believe that intracellular digestion does not take place. 

By the discovery of Salindla our store of facts received a 
veiy material addition^ since the creatiire in question, as it 
appears to me, serves to a certain extenc to fill the gap 
between Volvox and Trichoplax. For the comprehension of 
the most primary forms of multicellular life Salinelia seems 
more important than the Orthonectids and Dicyemids, in 
which we find a genealogical stage, certainly a very ancient 
one, at the best merely restored by parasitism as^ a fully* 
developed animal. 

A large number of questions of the highest biological 
importance can be connected with Satinelia ; but althou^ in 
iMinella Frenzel famishes an important contribution for Our 
comparisons, he himself, in criticizing it and the problems 
connected with it, does not make sufficient use, for the pur* 
poses of compand, of the store of facts already available- 
The result is that certain difficulties, which are indeed present, 

* Translated firom the ^Biolcgisobes Oentralblatt,’ xii. Bd., no. 4 <Feb. 

t Ann. & Mag. Nai HTtst, ser. 6, no. 48, Jsn. 1602, pp. 109-111, ** A 
MtiltieMlular lOTW>i4i|n**like Anunai/’ 
i Am. A he. ait. pp. 79^ ««The Mesomen 

I Under the tide <<Uiiten}uoliun^ iiher die mikroekepisohe Patras 
ArgentMlfeiitt,^ Ftens^ publishes a detailed desoriptioDi Wim figures, in 
the last pact m the * Ar^v ffir Natmgesqhi^te ’ (SS Jahtg., i. Ikl., 
I Tsf. Yfi.). This Was issued last iDecember, but it did 
not boMlnto my hands until later. In this paper Frousel adds to his 
statementii aothlng drat is esseutialiy new ; X therefore consider 
ft tuinODasikvy to dlsenss it fuiduer at present. 

Ann. ib Mag^ JVl JSftsf. Sar-d. VoL ix. 
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appear to birn to be greater than^ when eonaidered from the 
comparative atandpoint, they actually are. 

In what follows I only hope to apply to an interesting 
concrete case nothing but what is well known and generally 
admitted, while venturing to add thereto certain reflections of 
my own. 

It is a well-known fact,” says Frenzelin hia second pa|W 
{lor, ciL p. r>77*)4 that between unicellular and multicelluW 
animals there hitherto stretched a gulf which was wider than 
that between the vegetable and animal kingdoms ; for indeed 
the two latter, in spite of the advances which we have made 
in knowledge, arc even to-day hardly separable from one 
another,” j8ut the further our knowledge progrcHses the loss 
will such a separation be possible, and the less mo]*eover shall 
we consider it to be necessary : the animal and vegetable 
worlds have been developed in two different directions from a 
common basis, the non-nucleate Protoblasts. I totally dis- 
believe that it is pcrniiBsiblo to institute such comparisons in 
the natural sciences, A gulfj if it is once present, con be 
neither smaller nor greater than any other. 

Between animals and plants a gulf might well exist ; but 
happily it does not. It is nevertheless only in relatively 
quite recent times that our store of facts has been so far 
enriched as to reader it possible to bridge over the gulf, 
which, from the standpoint of earlier knowledge, was only 
too evident. It is possible that, among the forms at present 
existing, there is a gulf between Protozoa and Metazoa ; it is 
possible, nay even very probable, that it does not really exist 
at all, and that our array of facts only needs to be further 
amplified in order to bridge it over. The transition also from 
the unicellular to the mtuticellular plants is to-day quite a 
gradual one : why should it be otherwise from the uuicollalar 
to the multicellular animals? Frenzel contributes a very 
considerable pillar to the bridge, and withal exerts himsolf| in 
developing his paper, to mAc the gulf appear deeper and 
broader than it is. Our science does not ooaerve such an 
extremely pessimistic conception of its present position ; 
although in a general way 1 consider pessimism— but without 
relapsing into resignation and exclaiming ” I— 

active pessimism, to be more fruitful tlum activity in an 
exaggeratedly optimistic direction^ Frenzel, however, 
overlooks stones which are already in existence for tihie 
building of the future bridge between Protozoa and Metazoa, 
Frenzel moreover does the modem zoologist injustice when 


Ann. & Msg. Nat. Hist, p. 79, 
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ti4s aitys (Biol. OentralbL loc. cit» p. 577 ; Ann. & Mag. Nat. 
Hist, loo, eiu p. 80 ) : — In the aystematio arrangement of 
the group (i, c. the Protozoa) we arc even obli^d, hard 
though it will bo for every modern zoologist^ to allow our- 
Helves to be swayed by physiological considerations, since 
here the purely morphological and embryological ftiunaations 
are insufficient.*’ In cases in which “ unfortunately far too 
little attention is paid ** to a by no means unimportant 
d>ff(‘vence .... perhaps in consequence of the fact that it 
iirises in the first place from physiological conditions only,** 
this does not occur because it would be hard for a modern 
zoologist to take physiological considerations into account, 
but bccijuse there are unfortunately still far too many zoolo- 
gists who are one-sided in their views, e. e. not modern. It 
appears to me that precisely the perception that differences of 
a purely physiological nature exist between organisms, espe- 
cially unicellular ones, which arc not to be distinguished 
morjiliologically (u «. anatomically and ombryologicuJly), is 
one of the most impoitant acquisitions in biology; for it 
leaches us that the most essential ditforonccs — at least in my 
opinion — between organisms are inde)>cndenl of the degree of 
development which tlicir organization has attained ; and that 
protoplasm, or, better, Protoblaats — for independent proto- 

C lasra, without forming any kind of Protoblast or living 
eiug {hehewesen)^ has no existence at all — is subject to 
material differences even in the non-organized condition. 

Indeed, we must even arrive at the conclusion — in a manner 
which 1 will perhajis indicate more dosely upon another 
occasion~that in tho non-organized condition tliere ali*cady 
were AT ugast as many original kinds of Protoblaats as there 
are to-day keallv indki’KNDEKT forma of living beings, or, 
we might say, qualities of i.ifb ; probably, however, there 
were many more. It may be that new q^ualities of life, in 
spile of the diversity of gradually develo]>mg forms of life, 
did not subsequently come into existence at ml ; for new and 
different FORMS OF LIFE may arise by gradual change of shape 
from apparently similar qualities of lifb^ the difieronce 
between whit^, though present from the beginning, does not 
become perceptible until a higher grade of development is 
reached. Tet it is probable that the qualities of life which 
were originally present cannot all have suatained the straggle 
for existeneo until now. 

More or lees visible gulfs between the various forms of life 
are and must be presen^ therefore, if we would in any way 
identify the idea of ditreronce with that of a gulf. Tho 
apparent size of such a gulf may in the first instance depend 

55 ^ 
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tipcm the paucity of our atipply of facta ; it ia, however ^ on 
the other hand metoly a matter of arbitrary valuation : essen- 
tially it makes no differonce whether an abyss, whioli we 
cannot cross^ is ten metres or a hundred metres wide. A 
di^ronce is a difference, and can really be neither greater nor 
smaller than any other. 

And wherefore must we exclude the Protozoa *^from 
Httekers fundamental principle of biogenesis ” ? To what 
extent is our knowledge of the Protozoa to upset this principle ? 
For if there really are living creatures which are to be 
FXCLUDEn from the fundamental principle of biogenesis, the 
latter is entirely invalidated, but has it recently been 
proved that we arc confronted with insuperable difficulties if 
we assume that, in the case of the Protozoa also, ontogeny 
recapitulates phylogeny ? It is true that the number of dis- 
tinguishable conditions of form through which the individual 
life of a unicellular animal passes is much smaller than that 
of the series of forms in its phylogeny must have been. Yet 
we see the same abbreviation — ^relatively still more — among 
tbe Metazoa also, and^ just as in the Metazoa, the series of 
forms in the Protozoa often becomes somewhat move complete 
only in a cycle of several generations. In the same way 
larval adaptations and other coenogenetic conditions of form 
must play a perhaps even greater part among tbe Protozoa 
than tuey do in the case of the Metazoa. 

If phylogeny is really repeated in ontogeny it must be 
possible to rediscover in the individual development of a 
rroiozoon the initial staoie also of the non-nuclbatb 
Pkotobjlast, the staoe of the Monera. Tbe same 
demand must, however, be presented to the Metazoa also ; for 
in their case, too, phylogeny cannot have proceeded from the 
nucleate Protoblast, but rather from the non-uucleate primary 
stage of all living forms. But the ontogeny of every Meta** 
zoon has hitherto ap}>eared to cotnmonco with the stage of the 
egg-cell (or the repoductive cell in general), tlierefore irith 
the nucleate Protoblast. Yet I now find it possible, owing 
to the discovciy of the general diffusion of centvoSomes 
(attraction-spheres) and their, so to speak, leading ffila in 
cell-division, to trace back the ontogeny of the egg^^ also, 
and conse^ently that of all Protozoa, to the stage of the 
Monero, But the stage of the non-nucleate Protoblasta is 
at the present time always passed within the molher-ceU, 
before delimitation of the daughter-cells occurs ; for as soon as 
division has taken place in the oentrosoma, the attracted area 
of which is equivalent to the unit of the Protoblast, therefore 
to its individuality, the parent individual has ceased to exist | 
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the two datighter individuals avey although loss separated 
than they subsequently become^ already present before the 
nucleus has divided* 

Thk NnCLRUe of THB PABBNT INDIVlDUAt WHICH aUHAtKS 
UNPmCED BEXONaS TO NEITHBB OP THB PA0GHTKR IN0I* 
VrPUALS; THE PATTER ARB THEREFORE IN THB gTAGB OF THB 
NON-NUOLEATB Pkotoblast* But since, for the fCpl 
AOT iyrrr of the Protoblast, the nucleus has become an organ 
of already indispensable importance^ they must in the onto- 
geny receive a nucleus mucn earlier than may have been the 
case in the pliylogeny. The appearance of important organs 
relatively earlier in ontogeny tlian in phylogeny is an occur- 
rence which has indeed met with general acceptation since 
the writings of Frits Muller. The unappropriated parent 
nucleus, which is left behind, is the more unable to lead an 
independent life, and relapses into its constructive parts : the 
daughter indiriduale hasten to divide among themselves this 
material, which is so important for the building-up of their 
further organization, and to construct from it a nucleus for 
themselves, after the pattern of that of the parent form. 
CJOKSEQUEKTtT THE OHTBCT ALSO OF THE MORE OR LESS 
OOMPUOATBD FORMS OP NUCLEAR DIVISION APPEARS TO BE 
NOTHING FURTHER THAN AN ONTOGENETIC ABBREVIATION OP 
THB PHYLOGENETIC PROCESS OF THE FORMATION OF TUB 
NUCLEUS FROM THB MATERIAL SUBSTRATUM, TO WHICH THB 
HEREDITARY SPECIAL PROPERTIES ARB UNITED. THIS SUB- 
HTBATUM, THOUGH NOT AS YET CONCENTRATED IN THE SHAPE 
OF THE NUCLEUS, AN ORGAN SUBSEQUENTLY BO IMPORTANT, 
CERTAINLY BELONGED ALSO TO THB NON-NUCLEATE STAGE 
IK THE PHYLOGENY Since, therefore, the nucleus, although 
as an organ more important than ever, has been to a certain 
extent dethroned, the Protoblast without a nudeus, no matter 
whether or not tnere still exist non»nucieate forms capable of 
independent life, may assume its rights once more. 

The non •nucleate iProtoblast, therefore, as the initial stage 

^ 'The fiBciheroirpumatauoo that daugliteiwselUi whioli have been produced 
hy ehutde RmIou do not (or less freauenUv) form o^er organs tUm (chro- 
vacuoles in plants, circlets of dMa, collars, Ssc, in Frotosoe) 
^uite ifresh by themselves, hut aog^uire them by division of the organs m 
question belonging to the parent^eH, must, i consider, likewise be re* 
guarded as an oaibgenetic abbreviation of the original process of the origin 
of these oegsaa In oases, however, where the ontogeny of the cell repro** 
duces its j^yloffeny more IhithfuDiy , a y. in the development of uaiceU^to 
and multSpellnier creatures fSmm sj^rss, the organs of the parent*oell, with 
a view to formation of snores, deaerate before diviskm M:es place, aad 
the daughteiMielli or metr successors ars obliged to reeonsh^t these 
Clggiis, with the exceptkm of thp ntmisua, afresh for themselves. 
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of developtwent, can be rediscovered in ontogeny also, and 
indeed both among the Protozoa and the MHaaoa as well. 
The ontogeny of a Metazoon individual does not commen^ 
with the stage of the fertilized or unfertilized egg-cell in 
process of division from which tho Metazoon is built up ; 
but the individual itself, which is represented by the mature 
egg-eell, Jias a past of its own which was possibly of great 
length, and winch commenced with the non-nucleate stage 
within that genu-cell, from whose division into two it imme- 
diately proceeded as an unripe cgg-celh 

I am unacquainted with any facts — it may be that my 
knowledge is insufficient for tho purpose—which would 
render the theory of morphogeny inapplicable to the Protozoa, 
especially as, between tlio visible stages of the development 
of their organization, theie may be others which arc invisible. 
Developinont may even attain the highest stage of unicellular 
cxisienco without evolving further organization ; for it con- 
sists in a series of transformations of the PROPERTIES of the 
Protoblast, in imitation of the sequence of events in the 
phylogeny, wherein each airaiigement of organs cumsponding 
to the paiticulav stage of deveh>pment is only potentially 
combined with the succession of tnese transformations — that 
is, tho latter includes only the capacity to produce such organ- 
ization should circumstances require it» 

In this manner it s(‘eins to me that the egg-cell ontogencti- 
callj anives at the highest stage of unicellular existence 
which lias been present jn the phylogeny of thnt form of life; 
and all its daughter-cells and subsequent descendants, the 
constituciitH of the Metazoon body, have the capacity to reach 
the same stage, and must endeavour to reach it by the same 
way, starting from tho stage of the non-nucleate rrotoblast. 
*1 he rapidity of tho development varies according to the con- 
ditions under which the particular cell commences and con- 
tinues to maintain its inaividual life. The greater portion of 
the cells of the Metazoon body^ however, owing to the con- 
ditions which obtain at an earlier or later stage of the onto- 
geny of the latter, is compelled actually to develop the 
organization which belongs to this particular stage, although 
it may not be exhibited uy other cells of the body. Those 
cells which, at whatever stage, really have to develop their 
organization, are hindered in their potential farther devebp- 
ment owing to immediate one-sided adaptation, are usttally 
enfeebled in consequence of the performance of special func- 
tions. and never attain the highest stage of development, to 
which at their origin they, were, so to speak, histoiically 
predestinated. It is only the reproductive cells, or, if two 
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kinds o£ them are presentj only the egff-oelbi which enjoy 
such favourable conditions as to virtudly pass through iu 
their own ontogeny the whole unicellular pnylogeny of the 
species^ and thereby to be able to transmit to thetr suooeasors 
the complete character of that form of life* 

Yet pretty frequently in the vegetable kingdom, but more 
mrely in that of the animals, cases also indisputably occur 
in whicli cells which had already adai)ted themselves to a 
special function, and which we should therefore be inclined 
to term working colls Arbeitszollen ’*) in contrast to the 
reproductive cells, under certain circumstances rejuvenate 
therasolvcs as it were, resume their virtual further develop* 
went, and csonsequently, when they have arrived at the 
highest unicellular stage of their species, themselves become 
repi-oductivc cells, fiut if, in consequence of excessive 
apecialisation or of the accumulation of aplasmatic cell- 
products, tljey have forfeited their capacity to virtually attain 
the highest unicellular stage, the daughter-oidlvS which may 
be produced from them will also be unable to arrive at anything 
of the kind, and will never, even virtually, roach a higher 
stage of development than their parent-cell. For this reason 
the successors of already special issed tissue-cells can never do 
anything else than at the utmost develop, multiply, or regene- 
rate the same tissue ; and it is only iu consequence ol this 
that the working cells can never produce from themselves a 
new, independent, multicellular individual, similar to the 
mother. 

perhaps 1 am not mistaken if 1 consider that the theory of 
morphogeny appears to bo inapplicable to the Protozoa only 
for tijc same reasons as those w hich are the cause of difficul- 
ties in the interpretation of the ombryological stages among 
the Metazoa also— »upon which, moreover, the difierentiation 
of the body-cells likewise depends; and (briefly to repeat 
once more what has already been stated) those reasons them- 
selves depend upon the fact that the different cells arrive at a 
different grade of virtual development, the highest possible 
stage of which is actually attained by the egg-cell alone; 
thoD, remaining stationary at an earlier or later stage, they 
dbplay an organization which differs aocotdin|; to their con- 
ditions, at the same time adapting themselves m one direction 
and becoming far too much exhausted to be able to have a 
further ftiture, 

I will not, however, weigh ovciy sentence of Frenzers 
article ao precisely, although indeed we only weigh that which 
appears to ns to be worth weighing. Otliorwise I might be 
ch^ed with fault^tfindixig. 1 hope nevertheless that Fi^nzel 
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18 not one of those n'ho are at once inolined to regard erety 
reflection ap:ainst their train of thought as an attempt to 
pick holes Anbolmingen ”). 

In his article Frenzel lays most stress npon the supposed 
gulf between Protozoa and Metazoa, which is stated to be 
caused by tbe fact that the digestion of the Protozoon cell is 
intia-cellular, while among the Metazoa, on the oonhary, 
whcic extia-cellular digestion prevails, tbe intra-cellular mode 

is only met with in isolated and exceptional oases,” In 
opposition to this I coneidcr^and in so doing I am supported 
by the leading existing authorities-— that the way in which 
the cell feeds in tlie Protozoa and Metazoa is least of all 
adapted to form a gulf between them. Quite on the contrary 1 

Among tbe Protozoa it may be a matter of momentary 
adaptation whether the digestion of one and tlie same animal 
is extra- or intra-cellular. And among the Metazoa intra- 
cellular digestion is not only not of isolated occurrence, but in 
the whole of the lower forms is, so to speak, predominant ; in 
many, as e. in the Sponges, such a digestion is perhaps 
exclusively present. Moreover it is not “ only the endoderm 
cells which can be concerned therein ; ” but also, and indeed 
chiefly, (he amoeboid cells of the meHenchyma, which, even in 
the liighest Metazoa, as so-called phagocytes, continue to 
practise this faculty of theirs which they have retained from 
the Protozoon stage, Hiiould we desire to construct a Meta- 
zoon out of Piotozoa, we should not find, as Frenzel believeS| 
any physiological difficulty at all in the mode of nutrition. 
Since the sovcial individuals in tbe colony also would each 
digest for itself by the intra-cellular method, we could per- 
fectly well get oeyoud a simple Protozoon colony ” and 
obtain a topical Metazoon,” If we take into consideration 
the moie recent facts of comparative embryology and physKH 
logy among the lowest Metazoa, w^e arrive at the result that 
the sevmal ccll-iudividuals of fjie Metazoon, which eontinually 
relinquish more and more of their independence (in my 
opinion because the race of ProtoUasts which is mpreymntoa 
by them continually forfeits more and more of its vital 
energy), Lave on that account long retained the faculty of 
digesting their food for themselves, It is probable that this 
faculty was first lost in the ectoderm cells and then in those 
of the endoderm, while, on the oontraiy, the cells of the 
incsenchynia, even in the highest forms, are to-day still able 
to digest for themselves. 

In opposition to Frenzcl, we must entirely agree with 
MctschnikofiP that this mode of digestion represer^ aim of 
the few propel ties of the Metazoon organism whtob baye 
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tnuittmiUed from the Protmson, and oentieqtDteiiUy f at- 
niefaeB a coknibctikg ukk^ howerer email it be, between &e 
two groups ” •- We should certainly be confronted^ with 
great ditBculties, although not on the ground of nutrition# if 
we would construct Metazoa from Infusorian-like unicellular 
animals, such as the larva of Salinellc^ But we must 
not select precisely the moat improbable poasibilify. The 
veiy eailiest Metazoa are, as is generally agreed, to be 
derived from Flagellate-like creatures : and among the Fla- 
gellata it is really only a question of the stage of develop- 
ment whether the digestion of an animal is extra- or intra- 
cellular ; the different conditions of form through which the 
cell passes in its life are also characterized by different modes 
of nutrition. In their different phases of life the Protozoa 
may resemble Atnoobm, Flagellata, or Ciliata, or may pass 
through all three conditions (Catallacta of llceckel). The 
same is also true of a large number of cells in the body of 
the Metazoon. Should we actually wish to consider holo- 
pliytic Flagellates as ancestral forms of the Metazoa, in which 
connexion a very pretty transition fs realized by Volvox, it is 
easy to believe that, so soon as a communication between 
the central cavity ana the exterior became established, or in 
some othw way a gastral cavity arose, the cells gave up their 
holonfaytic mode oi life, to pass for the first time to an extra- 
cellular method of digestion* We oven find that real highly 
organized plants are also capable of digestion on occasions, 
and indeed of extra-cellular digestion, Iulo the insectivorous 
plants. In criticizing the relationships of the Flagellates it 
IS of no importance whatever whether a partiemar form 
possesses hoiophytic or saprophytic nutrition: not only 
among oiosoly allied genera are some hoiophytic (e. g. Ohlch- 
mydommas and Orypiomanas) and the others and 

Cm2c»nofiua) aaprophytio, but the mode of nutrition also 
changes within the genus (the various species of Eu^hna ) ; 
nay, it is even possible for one and the same form in m pre- 
dominant phase of life to pass from the hoiophytic to the 
saprophytic mode ctf existence by losing its oUlorophyll (e. g. 
Omrogmitm and CoriSrHi). The transition is, mwever, 
very eai^ between saprophytic forms, and therefore such as 
really do not digest, and those which are capable of digestmn, 
mi as a matter of fact the digestion is for the most part 
intraHidiliilari in oorrespondeuoe with the amoeboid mrm 
which has been aasmit^ (a. y. in septic Monads), though 

a Matsahnikoff, uber die intrasetlulare Vevdammg 

bei Wien, 168^ p 8. ^ 
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oecaMonallj also extra-oollular* For bow could wo doaig^ 
nate otherwi»o than aa oxtra^oallular digeatiou the capacity 
of certain Bacteria to dissolve by their secretions caoatciiouc 
and other sul^tances which arc difficult to assail and to absorb 
them as nutriment? 

That cxtra-ccUular digestion is of such limited occurrence 
among the Protozoa, nay even that it can only take place 
under exceptional circumstances, is solely due to external 
^nditions, which ronder extra«ccllular digestion a physical 
impossibility for the majority of the Protozoa. Under the 
term^ digestion we understand only the process of the con- 
version of solid nutriment into a solution or into a fine emul- 
sion. In this the clnof part is played by the digofitive 
^cretions and foments. In extra-cellular digestion the fooil 
is exposed to the influences of the cell-body externally to the 
latter; in intra-cellular digestion, however, this takes place 
within the body of the cell. Now how should a Protozoon, 
supposing it to be possible for the digestive juices to be pro- 
duced at all without immediate stimulation of the proto- 
nlasm, secure their effect upon the food outside its body ? 
J'he Protozoon must, in order to be able to digest, in order to 
render possible the o])eration of the digestive juices U))on its 
food, incorporate its nutriment. But if tliis can also take 
place outsiuc the cell, in consequence of the [)osition of the 
cells in the colony, it will be |>o8sible to omit the incorpora- 
tion of the food into the cells. 

It is therefore in no way wonderful that tlie change in tlie 
mode of life of the former Protozoon, produced by living 
together with otlier cells in tlie consolidated, individutdiz^ 
and differentiated colony, or in the Metazoon, should entail 
an alteration in its habits. In the first place it was of great 
advantage to be able to store up in an intestinal cavity much 
more nutriment than the several cells were in a position to 
secure all at once. An intra-cellalar digestion was no longer 
unavoidable : but it gradually became for the majority of the 
cells of the nody also impossible. The veet fact of THitlit 
KEliAINlNa TOGETHEE IN A COIONT, AND THEtK iNCAPABlUTY 
TO LIVE INDErENDENTLV, AEE SIGNS OF THE INOIVinUAL 
DEBiua’ATiON OF THE SEVEHAL Peotoblasts; in oQuscquenoe 
of further exhaustion the majority of the cells, and gradually 
also the endoderm cells, forfeit tlie capacity for active, amoeboid 
changes of form ; in compensation lor the rest of tito colony, 
however^ the endoderm cells become specialize for the prepa- 
ration of dig^tiye juices and ferments, t. a. the consequence 
of their debilitation is the traiisforination of their protoplasm 
to digestive juices, and moreover without the application of a 
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atimuluB to it. The great caducity of endoderm oells 
(and of glaiid-cclla altogether) la a character of very general 
occurrence. 

Were we able, aays Preneel, still to regard the latter (u a. 
the intestinal cells) at all events as Protozoon cells, this view 
would be absolutely inadmissible for the former, the cells of 
the mesoderm and ectoderm 1 do not at all see why . 

The intestinal cells with intra*cellalar digestion correspond to 
holophy tic Protozoa ; the rest oi* tlie cells of the body corre- 
spond partly to saprophytic Protozoa, because, thanks to the 
labours of other cells, they need only to feed, but not to digest 
their food ; in part, however, the body-cells (especially those 
of the mesenchyma) are likewise holopliytic Protozoa, and 
remain so even when the intestinal cells have long lost the 
faculty of intra-ccllular digestion. In more primitive cases 
the intestinal cells themselves digest ; tlioy subsequently Lose 
this faculty, and henceforth expend their energies in the pro- 
duction of digestive juices; the latter, however, arc not suffi- 
cient for the digestion of the food-matter, and the wandering 
amoeboid oells have to assist more or less with their power of 
intra-cellular digestion. The intestinal colls continue to bo 
Protozoa, with which other body-cells, likewise corresponding 
to Protozoa, live together in a kind of symbiosis : their 
services to one another arc reciprocal, so that their functions 
arc consoUdatocI into a physiological whole. Not only do the 
intestinal cells feed the rest, but a largo portion of the latter 
also moke provision for the intestinal cells : oxygen is in the 
widest sense food, just as much as albumen, fat, and carbo- 
Ixydrates. 

X believe that I have sufficiently demonstrated in the fore- 
going that it is precisely the physiology of digestion which 
causes least difficulties in deriving the Metazoa trom the Pro- 
tozoa 5 but also the other gulf ” between Protozoa and 
iletazoa, which Frenzel likewise emphasizes, and which is 
occasioned by the multilaminar character ox the Metazoa, 
appears to us less great whon we take into consideration the 
following facts. 

As a single-layered multicellular animal we are now also 
accpiainted with Balindla^ besides Voho^, The next stago^ 
with tiie representatives ot which we have closer acquaintance 
as adult animals, already consists — to leave IVkh^louz 
hmtzm out of consideration— of three layers, since in them a 
lUesoderm, or, better, mesenchyma, is already present between 
ectoderm and endoderm ; Im* of animals which in the adult 
stage also would corresf>ond to the typical Gastrula, and con- 
sist merely of ectoderm and endoderm, we have no knowledge. 
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Tli« most cogent proof tlmt ancestral form of tbe Hetaaoa 

waa llie GoBirtea-^^SLO animal mth intestinat csvity and otOL 
apeiturei composed of ectoderm and endodermi witnont tneso^ 
derm — is theiefore wanting. We BBQtriEE THIS fobm, 
irOWEVEIt, AS A tbakstmonal stage, ONLT IE WE wouu> 
HAVE THE NEXT STEP IN THE SEQUENCE OF THE PHYliOOB- 
NTTIC DEVUIA>PME»T, BTAETING FBOM THE BlASTULA-FOEM 
TO CONSIST IN AN INVAGINATION. 

It is tiue that for a Ga$trula to arise by invagination is 
MECHANICALLY tho simplest mode of further development, 
and therefore it is that ontogeny, which always strives after 
abbreviation and simplification, so often adopts this method, 
especially among the higher types ; therefore, on the other 
hand, it is also natural and easuy explainable that the next 
stage in ontogeny after the Blmtula is the Oas^la without 
mesoderm, Unt the question arises whether a similar forma-* 
tion of a Gastrula is also the PHTBIOLOGIOALLT simplest 
possibility in the further development from the BlastoBa^ It 
does not appear to me that it is. The method of forming 
the endoderm which is physiologically tho simplest, and 
therefore probably genealogically the oldest, is tiiat which 
commences with immigiation into the inner cavity of ectoderm 
cells, *which have bei*n forced out of connexion with the epi- 
thelium and have become amoeboid, u formation of me 
endoderm by apolar multilocular inward growth (Metschni- 
koif). The growth is apolar, because only by subsequent 
adaptation (accumulation of yolk) could the original polarity 
of the ovum bo so far increased as already actually to 
a differentiation of the Bhatula^celh. a greater diflbrence 
between the hypoblast and epiblasL The cells whioli pene- 
trated into the cavify of the BlasttJa afterwards gradually 
arranged themselves again in the manner of an emmeUam to 
form the endoderm, after the communication of toe JSloBtidam 
cavity with the exterior by means of the blastopore had fur- 
nished an incentive thereto. Perhaps an open ^losksa Of 
this kind is even more archaic than the closed vesiele, and in 
that case the incentive alluded to would not have subae-* 
quently occuired, but would have been present from the 
beginning. 1 would remind the reader of the development of 
Vmvox^ where the young but already perfect colonies close 
their opening only after leaving the parent 

Now it cannot have happened either that all the immigrant 
cells were utilized for the tormatiou of the endoderm^ or that 
with the completion of the endoderm the immigrattob from 
the ectoderm at once came to an end; it is much more 
probable that the cells of the mesenchyma also should be 
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augmented in the Mme way from among ihe endoderm cells, 
Wbioh were Ipr this time multiplying to excess. But then it 
is absolutely impc^ible to see why precisely such a form of 
animal should exist, as one in which only so many ectoderm 
cells become amoeboid as are necessary tot the formation of 
the endoderm, in order not to leave any over in the shape of 
so-called mesoderm. The formation of the endoderm was 
indeed neither the object nor the cause, but merely the conse- 
quence of the immigration. As a matter of fact, such a bi- 
laminate animal as represented by the Oastrem can neither 
have existed in phylogeny nor be in existence to-day. 

That the Oaetmla is nevertheless present in ontogeny is, 
as has alieady been mentioned, to be explained from the fact 
that the immediate incentive to the further development of 
the body from the Illaatula^ which in phylogeny was a more 
physiological process, dependent in a higher degree upon the 
individuality of the cells, has here, in ontogeny, become a 
more mechanical necessity. The phylogenetic method is 
longer, and therefore in ontogeny it is adopted merely in the 
case ot very primitive forms (ceitain Porifera and Cnidaria), 
as opposed to which the more developed forms have gradually 
selected a shorter, because more xnecnanical, way to the same 
end. 

Now the various colonies of Flagollata, and especially 
Volvoao, present us with the highest stage of colony-formation 
among unicellular ercatures, nay even with the most primitive 
multicellular animal, which already appears to possess an 
integral individuality. At the same or a somewhat higher 
stage, but developed from other unicellular ancestors, we also 
find htlimtla *, likewise an animal formed of an epithelial 
layer of cells, with an internal cavity. Now more and more 
cmls^probably because they are weaker or stronger than 
thdr neighbours, and perhaps also because, owing to the axis 
of fission having been possibly somewhat oblique, they were 
situated more towards the interior — become continually 
fm'oed from the epithelial position (if tliey are stronger than 
the rest they set themselves free), ana passing into an 
ameeboid stage reach the inner cavity. It is possible that 
corresponds to precisely this stage^ in 
wbieht with the communication between the internal cavity 
and tne exterior, the incentive to a secondary epithelial 

* That oalla aie found iqiod the veatml surfiM^e which are somewhat 
eonstituted to those upon the dorsal side, is in this case (ss 
•Iso in tmt of Trkhapkmi the immediate result of the mneeping, no 
lon|B[er fioafing, mode of life, and would in itself indicate no hi^er poai^. 
lion than thus of Porsasc. 
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ttrmpgement of tho calk which have wander^ into the 
orij^nAl cavity i» also wanting* But go soon as a oommuni* 
eatTon was constituted between the cavity of the and 

the exterior by means of a mouth-^opening, there was also 
provided the incentive fot the immigrant cells to arrange 
themselves again like an epithelium^ this time as an endo* 
derm^ and to pass from the Gymnomyxa form into a CortU 
cata phase once more* Thus we already have the true 
Metuzoon^ a Ccnlenterate, or one of tlic Porifera before us. 
In tills series of stages we nowhere miss the 

A greater difficulty than those advanced by Frenzel appears 
to me to consist in the fact that it is not easy to form an idea 
as to how the single individuality of the Metazoon haa arisen 
from the separate individualities of the Protozoa, which at 
first composed a loose colony as ancestral form. This, how* 
ever, is at once a question which directly touches upon the 
relationship between the soul of the Protozoa and that of the 
Metazoa, tiiat is really the question of the soul in general ! 

Frenzcl finally observes something also in the development 
of SaltncUa winch is said to be difficult to harmonize with 
our previous knowledge. He speaks of a liyfwtrichous Infu- 
sorian-likc unicellular animal, which ho regards as the LAKV^AL 
STAGE of Salinella. This nevertheless Leaves a difficulty of 
considerable importance to be surmounted,^’ he adds, in that 
the transition from the single cell with iDtra**oeIlaUr diges-* 
lion to the adult animal wiui extra cellular digestion is euig** 
matical and completely unexplained.” 1 would not consider 
this phenomenon to so very enigmatical, even should the 
fact be established that the digestion of SaUnella is really 
enzymatic, and not intra-cellular, like that of the majority of , 
the Itiwer Metazoa. This point, however, has already 
sufficiently disposed of. Let us at once proceed to oousider 
whethkk a unicellular animal, whatever its strucxueb, 
can he cotmdertd as the LARVA OF A MULTIOEIJ^ULAH form:. 

That stage in the ontogeny of the multicellular animal 
which, while still unicellular, immediately precedes the multi* 
cellular condition, and is therefore the highest aniccdlular stage, 
we term, whelhei' fertilized or unfertilized, the ripe EQa*CELL. 
In the case of Salinclla we have before us*^if 1 rightly com* 
prebend the meaning of a phenomenon observed by Frenzeb*** 
the product of an act of eopulation, we might say a zygo* 
spore; there can in this case be no question of an actual 
egg*ceil, ior there is no difference to be observed between the 
two copmating cells, and in fact in Balinella there are no 
special reproductive cells at all. Ail the Cells in the bO^ 
have the power of multiplying the specif, and, sfn^uUu^lly 
enough, the colony does not first relapse into its oonstitnents 



(Uke« €. 0.^ fiandorina)^ but two mismim Amuxis become 
fbtsea together and form a common cvst* TJnlbrtunately 
Frenael unable to trace the further phenomena irithin the 
cyat. It T 8 ) howevo]\ hardly possible to im^ine anything 
else tlian tlie fusion or each pair of colls of dineront origin. 
If, as Frenssel writes, a continuation of cell-raultiplication 
really takes place within the cyst, this in all probability 
happens before the copulation of the several cells. Unfor- 
tunately^ too, Frenzel did not directly observe that the sepa- 
rate similar cells in the cyst pass into tlie unicellular Ciliatc 
form which he has described* 

Should that Infusorian really be a developmental stage of 
SalineUa. it cannot nevertheless, as has already been stated, 
be termed a larva. The ova of many other animals also are 
capable of movements, particularly ainceboid ones, and of 
feeding in the intraceljlulab fashion upon the neighbouring 
cells, such as is the case, among others, in Tubularia and 
Hydra ; and not only can this bo done by tho unfertilized, 
immature, remoductive cell, but also, as is well known, by 
the fcrtilizea one, as, for instance, in the case of certain 
Platyhelniinthca, where, in addition to a larger number of 
yolk-cells, only a few fertilized cgg-cells are found in the 
egg-capsule, Tlie sole ditFerenco between SaHnella and the 
other known cases of active cgg-cells is that tho latter have 
only to incoriwatc and digest tho nutritive material which is 
already stored up for them ; while on tho other hand tho 
fertilized ovum (or zygosjiore) of Salinella has itself to acquire 
its food by its own activity^ in order to be able to proceed 
with tho building-up of its body. Thcreforo it is that 
tlie faculty of reproducing the organization of the highest 
unicellular ancestral form in tho highest unicellular stage 
of Salinella does not, as is the case in the majority of 
ova, remain virtual and latent. The necessity of aocumu- 
lating tho building-material for further development by Us 
own activity only sets in in the case of Satimlla earlier 
than in that of all other multicellular animals. Id point of 
fact much more ia demanded from an independent cell in 
Sdlin0lta than in higher animals, where the separate cells 
always retain less of the activity and independent energy of 
tiieir unioellular ancestors. For the rest, however, the tran- 
sition from the cell with intra-cellular digestion to the adult 
imimal wdth eacta^a-cellular dig^tion in the case of SaHnella 
ie by no means more enigmatical and unexplained than the 
ihet that fitMcu egg-cells witli amoeboid digestion Metazoa 
davelon wbo^ body-cells— partly indeed themselves digest 
throngVout life— for the greater part, however, are endowed 
'V^ith ezitra-oellular digestion or none at all. 
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The further onlogeay ef SciiMlla alsO| Aubscijtxetit to 
ahetidy active unieelliilat at^i exhihita nothing oxtraordi^ 
naiy. Frenael writea: — it is precisely the ftur^er 
development of this larva^ incomplete though my study of it 
was, which proves that it does not develop into the perfect 
animal by means of ordinary division^ mucu as a colony is 
formed from a single ChoanoflagellatOi but by a far more 
complicated processi which wo may most fitly term endcK 
genous cell-formation-” We may, however, designate tlje 
segmentation of all Metaaoa whatever, and even the fomiattoti 
of the daughter-colonies of the Volvocinem, as endogerrous 
cell-division cell-forraation In very many cases the 
egg-cell has a distinct cell-membrane, and the processes of 
fission^ in which segmentation consists, always proceed 
within this membrane ; it often happens that it is only the 
already tolerably advanced larva or the almost perfect animal 
that leaves the ^ll-membrane of the parent-cell, the egg-celh 
Even more distinct endogenous celi-division than in tne case 
of the holoblastic ova is the segmentation in the raeroblastic 
eggs, where, as for instance in tne egg of the fly, the limits 
of the daughter* cells within the cell-membrane of the parent* 
cell arc for a long time absolutely indistinguishable from one 
another. 

It is indeed in the cliief degree the circumstance that the 
daughter- cells remain in organic connexion with one another, 
and that they have no longer the strength to separate, which 
has replaced societies of cells by the higher category of 
colonies ; and a still more intimate union of the ceils, in 
connexion with their endogenous origin in the egg-cell and 
in consequence of their faither individual dwilitatio^ 
characterizes the Metazoa, and ^ makes of them a 8in||[le indi- 
vidual, an indivisible physiological whole. 

That the daughter*cell8 and subsequent descendants of the 
Metazoon egg-ccU have now no longer the power to separate 
from one another, and lead an independent oell-Ufe like 
tozoa or like the unioellular ancestors of the speoiesi is a fact# 
It remains to be asked, what is the cause of this ? It cannot 
be a change of habit owing to the living toMther for so long 
in the cell-cokmies of the ancestors, for the latter is itself the 
first consequence of the cause for which we are seekings 1 
consider tlmt the cause is to be found in a certain debiUtatton 
of the genus of Protoblasts with which we have to deal ; and 
the lattei is again nothing more than the consequence of that 
change in all piotoplasms (vital qualities) which sets in as 
time goes on, even without special external infl^uenoes, and 
which we are only able to detect through its combiiied efi!^ 
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And Its further condeHjuenoes^ and then term eimply develop- 
ment. A continuous and inevitablo change in me oonditioii 
(tnoWle condition ?) of matter in general is the common 
destiny of the univeisc, and is the equivalent of existence an<l 
the progress of the world. In s|^aking of phylogcnetit* 
devolopniont we lefer this general cliangc only to one special 
case, to that of living beingS| where it proceeds at different 
rates according to the qualities of the Protoblaats, but overv.. 
wlicre essentially in the same direction and according to the 
same laws. 

Certain colls in the Motaaoon^ owing to their peculiarly 
favourable conditions of life, attain to more of the original 
independent vital energy of the unicellular ancestors than do 
the rest : these cells arc the reproductive ones. The egg-cell 
of Salinella proves the originality (low stage of development) 
of the sjjccics also through the very fact that, as a simple cell- 
individual, it possesses even more vital energy than aoea the 
egg-cell in all Metaaoa. In a general way it is perhaps pos- 
suHe to advance the proposition, somewhat paradoxical though 
it appears, that THE HiaHER organization op the multi- 
cellular INDIVIDUAL IS TO BE REGARDED AS THE CONSE- 
QUENCE OP THE GRADUAL DEGENERATION OF THE SEPARATE 
CELL^INDIVIDUALS WHICH COMPOSE IT. 

To briefly sum up what has been stated in the foregoing 

S , 1 consider Salinella as a highly valuable and interesting 
rery precisely because, in opposition to Freuzers view, 
it at once fits in thoroughly well with our present biological 
theory as to the origin of the Metazoa, and, so to speak, fills 
a gap in the series of facta for our deductions. Fi'eazel is 
certainly quite right when be states in the concluding words 
of his article Biologisclies Centralblatt ; ’ Ann. & Mag. Nat. 
Hist, he, cit.) that there are isolated links in Nature ** for 
which wc cannot find a place in our system, beautifully and 
ingeniously constructed though it is. and which tend to prove 
how little Nature is amenable to a dogmatic treatment on our 
part, a treatment which unfortunately appears to take the 
upper hand too much in the biological sciences, and which 
Would gladly exclude everything which does not fit into its 
narrow frames.” Happily, however, this great truth docs 
not RJ^ly to Salinella ! •• 

KdlossvAr, 

Ckstober, 18&1. 

• I hate already given to views as to the simplest living 

beings, the ixupoembUity of sepamtmv the ideas of Ufo and Individuality, 
and the import and causes of reproduction (tission) &c., which are la 

Ann, <& Mag, N, HinU Ser. 6. Vol, ix. 36 
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BIBLIOGllAPHIOAL NOTICKS 

An EUmnitttrif MannitI of Niw-Ztaland Kntomolnf/if, By G. V, 
]rtrf)so\, F.K.8. With 21 coloured plait's, hvo» 128 pp. 
London . West, Ncvrmiti, and Co. 

Tuis little book bean a somewhat inishwling title. The text 
consists mainly of a seri<'» of short doscriptions of the habits and 
metamorphoses of various New-Zealand insects. This hraiioh of 
the subject, dealing with the life -hi stories of insects, is well 
treated, and tlm descri(»tions, being based to a great extent upon 
the author's own observations, are likely to prove a useful addition 
to entomological liteiaturo. In a Manual of Entomology, however, 
we look for a better treatment of the anatomy and classification of 
insects than is to bo found in the half-dnztm pages allotted to them 
in the present volume. A few bucli statements as that *‘tho 
functions of the antenna^ arc, at present, extrenxely doubtful/^ and 
the reference to the Malpighian tubes as “biliary vessels,^’ su<H- 
ciently ]»rovo that, on the phj^sudogical side of his subject, the 
author might with advantage have consulted some good modern 
text-book of biology or entomology. 

Tlio amateur would not miss much, in fact, by passing over the 
fiiRt chapter, which is somei^hat curious]) headed “General Obser- 
vations.'’ In the Ht'cond cliapter “on colleeting” ho will find some 
UHcful hints, 'i’he r<Mnainiiig chapters, which, \\ith the plates, 
form almost the ontiro l»ulk of the volume, conUm the descriptions 


certain respects in clo’io connexion with the statements of K.C, Schneider 
(‘^Kin Bcitiof^ zur Philogcnie del Oigauismon,” Ibol. Centralbl. xi. 13d., 
pp. 7;tO-744, l)ec. JU, IHPl ). I expressed these views many years ago In 
vai ions pa]TorM (among others “Die lobende Matorie und die Indvidual. 
itat (m Hungarian), Hudapesti Szemle, and in a series of lectures 
as PiiiHitdozfnt at the Uiiucrsity of BadapeRt (1888), as also rei'ently in 
m) capacity as a professoral Kobus^ar. A portion of tlieiM* latter lecluros 
appeared last year in a seiies of articles in the LSitsungsberichten der 
roathom -nafurw.,Sektioudc88iebanburgisi hon M u'^oumvereina,' under the 
title of “ Die einzelligon Lebewesen von dem Gosichtapunkte der VitJ- 
eelhgen.*' A summary of my results m German will bo publisbod in tho 
next part of the above-moDtioncd * Bitaungsberichte.' Shortly stated, 
theory regards tho (nnn-ormvnized) Protoblasts t»»“Zosn” of K. 0. 
Schneider) as units uf the third sta^ (third power) of matter in general 
(the first powoi are the atoms in the elements, the second powor the 
molecules la the chemical compounds), and naturnlly, as living units of 
the first stage. The foregoing paper, which roprodiices some of the results 
alluded to, vs as wrilton immediately after the appearance of Eronsors 
article in this Magazine, and only extraneous circumstances prevented me 
from sending it to the pro^s sooner. 
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akeady referred to. Those provide iotcrestlng reading, aad will go 
far to compensate for tho deficiencies of the book in other respects. 

The places soem on tho whole w^oll up to the average. In some 
of the figures we miss that attention to stiuctural detail which was 
to bo expected from au artist w'ho is at tho sumo time the author of 
a work on entomology. The beetle retprosonied at fig. 2, pi. ii., as 
having throe-jointed tarsi and six-joinUd antonnio gives a very 
orrouooufl idea of tho characters of tho family Tenobrionidm, to 
which it is snid to belong. 'J'ho neuraiion of the wings is, in some 
<‘ase8 also, less a(*curato than is desiiablu in a work whore the 
lu‘ginncr has to rely almost wholly upon tho figures for tho identi- 
fication of the BpecioB as w^ell as for a knowledge of the structural 
e!mracl4)rs of families. This loads us to notice that tho author has 
introduced into the book a certain nuuibtT of species which ho 
refers to as new. Ho figures but does not dosciibo them, jior does 
ho give any duo as to where descriptions of tliem may bo found. 
If he wishes to obtain recognition from the 8}stematic entomolo- 
gist for the names ho has given to (ht‘Ke species ho w^ould do well 
to publish brief technicjil descriptions of them. 

Notwithstanding tlie defects pointed out w^e trust that this work 
ma) succeed in tho piiqioso for which it was written, of inducing 
the youths of Kow Zealand to take a more active interest in 
OMlomological science. 


On the MoiVJicatlom uf OnjanUme* Damd Symu, Melbourne: 
Ueorgo Itebinsou and Co. London : Kegan Taiil, Trench, 
and Co. 

Some idea of tho spirit of this book may be gathered from tho 
following fiontenco : — Darwdii describes the action of natural 
selection as preservative and accumulutivo, but jmoperly speaking 
it is a purely destnictive process. It is hendity ajid not uaturd 
selection which is preservative and accumulative.^ 

In a vor}’ vigorous fashion Mr. Syme denies almost ©vor)^ state- 
ment which l)arwiu relied on, maintaining that lie has practically 
abandoned his theory altogether when he admits that the tendency 
to vary in the same manner is so strong ilmt whole species may b© 
modified without the aid of any form of natui’ul selection.'' Ho 
easorte that l)arwin*fi language is w^untiug in precision, and his 
definitions and theories are variable and contradictory," ovon to 
forgetting his own statement of what natural solcotion is. The 
survival of tho fittest should bo tho result of natural selection or tho 
struggle for life ; yet Darwin uses the three terms as synonymous, 

• But, according to Mr. Symo, <‘it is the organism which struggles, 
not, however, to select this or that variation, but to adapt itself to 
its environment." Darwin, with good reason (except, perhaps, as to 
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Me end colour), was not diepoaed to gf^o the imrinonmonl muoh 
weight. 

•*Ono of the most aingnlar of Darwin V conolneiona i«, Boye 
Mr, Syme, “that it i» the fomalr* that wslocts tho male, and not the 
male that sol<‘ct« the fomalo;” yet on the next page find that 
the female aoloct® the handsomest and most valiant male : ** further, 
that the sexual struggle is not between the males, but “is rather a 
struggle between the opposite sexes.'' Much that has been writ ten 
on this subject is purely conjeeturaL 

The following will probably be now to many : — “ Butterflios put 
up Ihoir wings and expose thoir tinderaido iit the action of tho sun ; 
they “have their brilliant non-proieefive tints on tho upper surface 
of thoir wings, while the underside is almost invariably ]»rotoctively 
coloured.” Again, “ when chased,” we an* told, “ they suddenly 
disappear by alighting on some object colourod like ihemsidvea, 
whereby they eaoQ])o observation, and so confldont aro they that 
they remain motionless oven whon an onomy approaches witlun a 
few inches of them.” 

One of tho objf*otions to natural soloctifm — unnoticed by 
Mr. Hymo, but not unnoticed by Darwin himself — is the diversity 
of means for the same end. 

'Die fertib*atjon of plants hy insects is dibciisscd at length. 
Darwin heiievid that tlnnr relationship was mutually iKmodcial. 
Mr. Hyme, on tho contrary, as»<*ris ** that insects of airkiiids aro in 
various ways destructive to plants,” and ho denies that doworH owe 
thoir conspicuous colours to insects. 

17kto is no date and there is no index to this bonk, which only 
consists of 164 pages. There are several luisspeUingH-* sueh as 
** ** “ docimination,” 

do. ; printed in London, and the author probably in Molbourno, 
may sufficiently account for such errors, i^overtheloss wo shall be 
glad to 800 Mr. 8jmo again ; right or wrong, his book is undoubt- 
edly suggestive. 


MI8CELLANKOU8. 

S(me Anatomical ChatmUrc ^ Hyporoodon rostratus. 

By M. E.-L. Boevnm, 

1 HATS had the ^portunity of studying, at the marine laboratory 
of Saint-Vaast, a female Hyptroodon^ measuring 7*20 m. in length 
which had stranded on the beach near Port de la Hougue. ^ * 
The animal had a short time previously given birth to a vounff 
one ; its mammss were full of milk, the mtenial organs of genwatim 
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oonUined a largo quantity of aanguinolont matter, and the annular 
folda of tho vagina, which rcproacnt a more or loan |H)rfect a uUrif 
were scarcely indioatod. Tho maranitt) oro at leaat 1’15 m. long, 
with a maximum breadth of 0'22 iiim and are only a few centimetres 
thick; each of them is iravoraod by a longitudinal duct, which 
eommeocos abruptly about 10 cm. from the anterior extremity, and 
continues, without greatly increasing its calibre, as far as the 
reservoir situated bimeath tho teat ; besides this two large lateral 
ducts open into this reservoir, which is of comparatively small siase. 
Tho milk is yellowish whito, of the oonBistoncy of croam ; it has an 
agreeable nutt) flavour, llio mommoD are covered throughout thoir 
entire length by a la} or of the cutaneous muscle ; this lay or must 
bo tho most active agent in the phenomena of comprobsion which 
produce tho ennssion of tho milk; in front it acts chiefly by means 
of its external aponeuroses, which arc hero almost tho only covering 
of the mamma ; posteriorly the muscle itself is applied directly to 
tho gland. 'J'he cutaneous muscle is olsowhoro very w<dl developed, 
and in several regions of the flanks exceeds 4 cm. in thickness, lu 
front it covers at cert ain points tho prolongations which arc sent off, 
to a disiaoco of 1 m. behind the junction of Uic lips, by the spongy 
and largely areolar tissue, which contains the spermaceti oil in 
abundance. 

The stomach is composed of ton successive chambers. The 
capacity of the first is nearly 0 ((ual to that of the nine other cham* 
hors 5 its mucous membrane is covered with convolutions which 
arc grouped round thn^e perfectly distinct centrt's. The nine 
subsequent chambers form a raammillated mass, which is yery 
shariily separated from the first; they are separated from one 
another by i)erforatod septa, which were desesribed a long time ago ; 
the first is at tbo most as large as tho fist, tho last, on the other 
hand, is of enormous size. In the duodenal dilatation, which is 
greatly develo}>ed, we observe a little ampulliform swelling at the 
orifice of the hepato-panoreatio duct ; besides this it presents a lozge 
semilunar valvular fold in front of tho point whore it passes into 
the narrow duodenum. There are a number of little glands at tbo 
postenor extremity of the rootum, in the immediate vicinity of tho 
anus. The liver is divided into two lobes, one of wliieh is situated 
to the right, the other to the left ; to the right lubo is attached a 
small dorsal one. 

The aortic trunk is groatlj^ swollen at its exit from the heart ; 
immediately above the sigmoid valves it gives rise to two coronary 
arteries, and exhibits, bedd^ a perforate ductuM arUriosut which 
brings it into connexion with the pulmonary artery. The thoracic 
plexuses are much less developed than those of the Dolphinjd», but 
more $o than those of tho Hysticetee. Instead of extending to tho 
further end of the thoracic chamber, tho network terminates 
posteriorly at the level of the sixth rib. The plexus of the right side, 
which alone I was able to examine, is traversed, a sboit distance 
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from its external boi’dor, by a longitudinal artery wliioh starts from 
tho right bruclno-cephalic trunk, and which probably represents the 
internul thora(*ic arkTy. The intercostal arteries are soparaied at 
tlioir origin, and tak<^ part, like tho foregoing artery, in the formatiotj 
of the }>ioxuso8. There is only a single renal aHory on each side; 
blit we find two lenal veins, a large one in front, end a much 
Hmuliei one behind. Tho obliterated mnbilical artoiies, which 
terminato at the summit ot the bladder, are oonneeted with the 
hypogastric artorios, wliioh each divide into two biam*lu*s and form, 
in B})ite of their small fdise (tho little finger cun scarcely bo ineorkd 
into ilieni), tlie sole source of the blood contained in the enonuotis 
genital ai’terial plexus. This plexus completely covers the anterior 
poition of tho vagina, tho uterus and its cornua; but it duos not 
extend in front into the broad ligament. 

Tlio venous plexuses appear to be little developed, and those of 
the ]>soa8 are wanting as in tho Mysticetes. On the otlior hand, 
tlicie is a venous sinus in each of the large lobes of Uic liver, and 
tho sinus of the vena cava inferior assumes enormous proportions. 
A largo longitudinal vein traverses tho right thoracic plexus, and 
receives three large branches al least from tho medullary cavity ; 
it is by this vein, which funetiomiU\ rejdaces the absent azygos 
veins, that tho blood ol Iho medullary veins returns into tho vena 
cava anterior. In short, judging b> all the characters with which 
wo are so far acquainted, tho eireulutory iqiparatus of Jlifpa'oodan 
appears to approach thut of the tcrroslrial ancestral forms of tlie 
group, less, h(»wcvcr, than that of the Mystiix'tes, but much more 
than that of tho non-Ziphioid Ootodonts. — ComjtUs Hcndttn, t. CJUii. 
no. 17 (Oct. 20, 1891), pp. 563-005 


On &€lf- 2 follinaiion in Amsonia TaUu uaemontana. 

Ily TuoaiAs JSJi.ehan. 

To my mind the number of idaiits which have their flowors con^ 
htnicted for self- fertilization is so largo, tiiut it would seem hanlly 
w^orili particulurizing them but for ilio industrious work of noting 
the opposite characteristics which prevails in our stioutific serials. 
It seems not fair to true scionoo that only one shlo of nature's story 
should bo told. This is why 1 record some self-fertilizing coses. 

It has been loft to me to point out that only those plants which 
have other moans of iiorsistenco than by seeds have flowers which 
aro wholly dependent on oxtornul agoiite for jioliination, and also to 
show that w^hile flowers which have arrangements for self-fertiliza- 
tion are abundantly fertile, those which cannot make use of pollen 
without assistance are frequently barren, and are at a sad disadvan- 
tage in making their way through the world. So clearly has this 
hcen woiked out to my mind, thut when a plant is found abundantly 
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foTtile it 18 fair to assume that it muHt be arrang^ for solf-polUna- 
tion. In AsolepiadaconD» with the largo majority of the Oowora 
barren, wo may theoretically assume insect agency, — with many 
abundantly fertile Apocynaceas wo may assume self-fertilization. 

I have already shown that the Madagascar periwinkle, Vinca 
rngea^ with every flower fertile in American gardens, is a self- 
fertilizer. Another of the same order, Amonia Tahemcemontana 
(the form known as A, salid folia, rnrsh), is abundantly fertile. I 
watched the flowers tliis soason, satisfied that they would be found 
arranged for self-pollination. The plants proved, as usual, abnu- 
dantlv fertile. On one panicle there were twenty-nine jwnrs ot 
follieicH that matured ; there were many others that hud been 
evidently feitilized, but failed to reach maturity through lack of 
nutrition. 

Showy as the blue flowers arc*, and we might suppose, in view of 
prevailing speculiitions, made so in cirdor to ho attractive to insocta, 
the arrttugeinentH arc such that no iuH(»<‘t, not oven the ubi(|nitous 
thrips, caTi gJiin ontranoe to the nectary. The mouth of the tube is 
so densely matted uilh bait that Ft(u.r cfauiia is the term usclI in 
the desonjitiou of tlie species by l.atin authors. If a i>ollon-olothed 
tongue w<\re thrust through the mass it would ho ihoroinrhly 
cleaned, and in like manner the flower's own pollen would ho 
brushed hack when t he insect withdrew its tongue. But a greater 
difti'*ulty presents itself. The capitate stigma willi its surrounding 
rim completely fills the upper portion of the tulie. Ihero is no 
Bpoce for an insoct/s tongue to get past the stigma. But even could 
this rubicon be passed, a dense uiahs of hair pri^sses close against 
the style, and the most powerful insect known to the writer could 
hardly force a passage. Iho entrance of insects is completely 
blocked. To provide for pollination the anthers curve over and 
rest on the stigma, and the ]M)llcn on ejection from the anthers can 
do no more than cover the stigma. 

Ill many plants which have flowM^rs that ore generally fertilized 
by their owm pollen the arrangements will ofiiui permit of polliua- 
tion from some other ; but in the case of this Amnonia nothing but 
self-pollination is possible. 

To those who may not have flowers for comparison the figure of 
this plant in * Botanical Bogistor,’ pi. 151, will aid in making some 
of the above- noted (loints clear.— />oe, Acad, Nat. Sci, Phifad, 
March 20, 1802, p. 162. 
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